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As researchers in the CALL teacher education field noted, teachers play the pivotal role 
in the language learning classrooms because they are the gate keepers who decide whether 
technology or CALL has a place in their teaching, and they select technology to support their 
teaching, which determines what CALL activities language learners are exposed to and how 
learners use them (Hubbard 2008). While a considerable amount of research related to CALL 
teacher education has focused  on  teachers’  attitudes,  beliefs,  and  confidence  regarding  CALL  
(e.g., Kamhi-Stein, 2000; Kassen & Higgins, 1997; Lam, 2000; Peters, 2006; van Olphen, 2007), 
there are very few studies that have investigated the impact of CALL teacher education programs 
(Desjardins & Peters, 2007; Hegelheimer, 2006; Kessler, 2007; Kilickaya, 2009). These studies 
reported that teachers confirmed their learning and adoption of CALL into their classroom 
teaching; however, the findings are based on self-report data, which are insufficient for capturing 
actual classrooms CALL integration. Moreover, the Call for Papers in the January 2013 issue of 
the Language Learning and Technology Journal calls for research in CALL teacher education to 
“address  another  crucial  factor  affecting  the  degree  and  quality  of  implementation:  teachers’  
CALL competencies and knowledge  base”  (p.  145). In view of the need to bridge the gap and to 
develop a fuller picture of how teachers integrate CALL in the classrooms, the present study 
used an observation instrument based on the TPACK framework (Mishra & Koehler, 2006) to 
investigate the impact of TPACK-in-Action workshops had on English teachers in Taiwan from 
four different perspectives: whether the CALL workshops (1) met  participants’  expectations  in  
helping them integrate CALL; (2) contributed to participants’ perception change toward CALL 
and CALL integration; (3) helped participants develop their TPACK competencies; and (4) 
helped participants adopt the learned CALL competencies into their classrooms. 
 x 
The 15-hour TPACK-in-Action CALL workshops were conducted as part of the teacher 
professional development for 24 elementary English Teachers in Taiwan. The TPACK-in-Action 
model (Tai & Chuang, 2012), developed specifically to help English teachers integrate CALL, 
was employed to guide the design of the workshops. Situated in the mixed methods research 
design with the guidance of the TPACK framework, qualitative data through reflections, 
interviews, and observations, and quantitative data through surveys and reflections, were 
collected before, during, and after the CALL workshops to help identify the impact of the 
TPACK-in-Action workshops.  
Findings of the present study showed that the TPACK-in-Action CALL workshops had a 
strong and positive impact on elementary English teachers in Taiwan. In addition to helping 
them showing positive perception changes toward CALL integration, it was observed that the 
workshops helped participants develop CALL competencies, such as integrating online 
materials, using cloud computing for student interaction, selecting appropriate technology for 
content teaching, and matching the affordance of technology to their instructional goals and 
pedagogy as well as adopt the learned competencies into classroom teaching. Findings indicated 
that observations were found to be effective in investigating the impact of the TPACK-in-Action 
CALL workshops. Not only were observation data triangulated with self-report data to prevent 
potential discrepancies from  happening,  they  helped  identify  teachers’  CALL  competencies  and  
visualize their CALL integration. In sum, this dissertation contributed to providing empirical 
evidence on the effect of using observation as a measure to understand how teachers integrate 
CALL in their classrooms and adding a new perspective while investigating CALL teacher 
education. It also has theoretical implication for CALL teacher education research and 
pedagogical implications for CALL teacher education practice. 
 1 
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The future of Computer Assisted Language Leaning (CALL) is closely tied to the future 
of language teacher education because language teachers are the pivotal players in the language 
learning  classroom:  “They select the tools to support their teaching and determine what CALL 
applications language learners are exposed  to  and  how  learners  use  them”  (Hubbard 2008, p. 
176). Coming  from  “small  groups  of  enthusiastic  language  teacher-programmers to a growing 
cluster  of  national  and  international  professional  organizations”  (Hubbard,  2008,  p.  175),  CALL 
has entered the mainstream of EFL and ESL learning and teaching because it has been found to 
effectively  enhance  students’  learning  in  a  variety  of  ways.  A  number  of studies have reported 
that when technologies were integrated into language teaching and learning, significant 
improvement  was  found  in  students’  achievement  scores  and  their  motivation and attitudes 
toward learning (Almekhlafi, 2006; Kozma, 2003; Kulik, 1994); in their active participation and 
engagement in their writing assignments (Al-Jarf, 2004); their accuracy in writing (Chikamatsu, 
2003); in their involvement in cross-cultural understanding and reflections (Kamhi-Stein, 2000; 
Robin & Harris, 1998); and in their novel ideas through the creative thinking process 
(Harris,1998). In fact, technology/CALL experience or competencies have also been identified as 
one crucial component for teachers to be equipped with for real classrooms. In 2005, Hubbard 
(2008) observed that 39 percent of the job postings on the TESOL Career Center site 
(http://careers.tesol.org) mentioned CALL or technology skills as required or desirable and it 
increased to 60 percent five months later  with  a  description  as  follows:  “training  or  experience  
with  CALL,  online  delivery,  or  educational  technology  as  a  required  or  desirable  attribute”  
(Kessler, 2006, p. 23). 
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It is thus a step in the right direction for CALL to play a role in language teacher 
education. It was reported that the success of integrating new technologies in classrooms largely 
depends  on  the  teachers’  ability  to  apply  them  meaningfully,  especially  in  the  language  
classroom where the technology supports not only the delivery of content but also the building of 
skills (Reinders, 2009). In other words, how teachers learn to use technology plays a critical role 
in the process of integrating CALL activities in their classrooms. Moreover, studies have also 
pointed out that teachers’  knowledge  and  perception  of CALL and CALL integration may 
determine whether they integrate technology in their teaching and the degree of success of their 
CALL integration (Atkins & Vasu, 2000; Lam, 2000; Liu, Theodore, & Lavelle, 2004; Milbrath 
& Kinzie, 2000). Thus, the future of CALL is closely tied to the future of language teacher 
education, as noted by Hubbard (2008).  
Some language teacher education programs, for example MA TESOL programs, are 
introducing future teachers to CALL in order to equip them with appropriate technology and 
CALL competencies for their future classrooms. Literature suggests that technology education 
courses helped teachers acquire positive attitudes toward CALL through use of certain 
technology, for example, a CMC tool (web-based bulletinboard), developing digital portfolios on 
WebCT, ICT, a web-based course management system, and a Language Learning Technology 
module (Kamhi-Stein, 2000; Kassen & Higgins, 1997; Redmond, Albion, & Maroulis, 2005; van 
Olphen, 2007). In addition, technology courses also serve the purpose of helping teachers gain 
confidence in incorporating technology in their classrooms (Hegelheimer, 2006; Hoven, 2007; 
Peters,  2006;;  Wetzel  &  Chisholm,  1998).  As  Hong  (2010)  noted,  teachers’  confidence  in  using  
CALL  technology  is  the  necessary  first  step  toward  expanding  their  knowledge  of  “how  to  
harness  the  pedagogical  potential  of  CALL  technology”  (p.  56).  However, there are still some 
 3 
compelling issues related to teacher education in CALL that need investigation, some of which 
are what CALL education should entail to effectively help teachers integrate CALL and how 
exactly  CALL  education  courses  impact  teachers’  development  of  CALL  competencies  and  
adoption of CALL integration.  
The literature has shown that little has been done related to these two issues. Studies that 
focused on teacher education in CALL have reported that formal language teacher preparation 
programs and professional development courses do not serve the purpose of equipping language 
teachers with the  technology  and  CALL  competencies  to  enter  today’s  classrooms  (Kessler,  
2006,  2007;;  Robb  2006).  In  other  words,  teachers’  learning  of  knowledge  about  technology  and  
language teaching is from informal or self-study instead of formal training, which draws the 
attention and necessity for further investigation. Moreover, the very few studies that investigated 
the impact of CALL teacher education programs suggest that teachers confirmed their learning 
and adoption of CALL into their classroom teaching (Desjardins & Peters, 2007; Hegelheimer, 
2006; Kessler, 2007; Kilickaya, 2009). However, a mismatch was identified in the study. That is, 
what the teacher reported of his technology integration was inconsistent with what was observed 
(Wong & Benson, 2006). With the self-report data collected through surveys and interviews as 
sources for data collection, “there  is  always  the  potential  for  error  in  recall”  (Egbert, Paulus, & 
Nakamichi, 2002, p. 121).  
Integrating technology in classrooms is a complex issue that requires a broader and 
deeper understanding of complicated interactions among multiple components (Koehler, Mishra, 
& Yahya, 2007). As Niess (2005) pointed out, while technology has become an integral 
component in schools at all levels, teachers must also develop  “an  overarching  conception  of  
their  subject  matter  with  respect  to  technology  and  what  it  means  to  teach  with  technology”  (p.  
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510). In order to help teachers successfully integrate technology into their teaching, teacher 
educators need to better understand what successful technology integration entails and what the 
underlying factors are that could foster and hinder technology integration. Building upon 
Shulman’s  studies  (1986,  1987), which introduced the construct of Pedagogical Content 
Knowledge (PCK) applicable to the teaching of specific content, Mishra and Koehler (2006) 
proposed to insert technology competency as one of the foundational knowledge components 
that teachers of 21st century classrooms should be equipped with, coining the term, 
Technological Pedagogical Content Knowledge (TPCK, later changed to TPACK) as a 
framework to guide the investigation  of  teachers’  technology  integration  in  their  classrooms.  The  
TPACK framework advocates the incorporation of the three fundamental types of knowledge 
among teachers, content knowledge (CK), pedagogical knowledge (PK), and technology 
knowledge (TK), and emphasizes the importance of the interactions and the complexities among 
all three basic knowledge domains. In other words, the TPACK framework looks beyond these 
three knowledge domains in isolation and examines the new kinds of knowledge that gather at 
the intersections between and among the three domains, including pedagogical content 
knowledge (PCK), technological content knowledge (TCK), technological pedagogical 
knowledge (TPK), and TPACK, with the understanding that TPACK is where effective and 
quality teaching lies (Koehler & Mishra, 2008), in other words, what is required for teachers to 
implement technology with intelligent pedagogical use in teaching and learning (Koehler et al., 
2007).  
The literature  related  to  teachers’  TPACK  lies  mostly  on  the  measurement  of  the  
development  of  teachers’  self-perceived knowledge after certain interventions, such as an 
introductory instructional technology course (Schmidt et al., 2009b), a learning-by-design course 
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(Koehler & Mishra, 2005; Lu et al., 2011), ICT integration (Angeli & Valanides, 2009; Chai, 
Hwee, Koh, & Tsai, 2010;), Activity Structure approach (Graham, Cox, & Velasquez, 2009), 
TPACK Web model (Lee & Tsai, 2010), and TPACK-in Practice (Figg & Jaipal, 2012). It was 
reported that teachers developed significantly in their understanding of TPACK and their self-
perceived TPACK knowledge (Koehler & Mishra, 2005; Schmidt et al., 2009b). Examining the 
measurement  of  teachers’  TPACK  knowledge  within  a  specific  context,  studies suggest that the 
design  and  implementation  of  teacher  education  courses  contribute  to  teachers’  TPACK  
development. For example, teachers were found to have developed their TK, CK, PK, and 
TPACK after completing a customized ICT course (Chai et al., 2010), indicating that the 
approach  of  the  designed  ICT  course  was  effective  in  enhancing  teachers’  knowledge  for  
technology integration. Moreover, extending the measurement of TPACK from knowledge level 
to proficiency level, Chuang and Ho (2011) reported that the modeling of CMC tools, digital 
materials, and multimedia education software was found to be significantly correlated to 
teachers’  self-perceived TPACK proficiency levels. In other words, technology modeling in 
teacher  education  courses  could  be  significant  predictors  for  teachers’  development  of  TPACK  
proficiency. Even though the results of the studies were again based on self-report data collected 
through  surveys,  they  have  contributed  to  the  expanding  scope  of  research  in  teachers’  education  
in technology integration in relation to the impact of the design of the interventions, the selection 
of technology, and the steps of implementation, for example, modeling the technology.  
Though such self-report data have shed important light on how teacher education courses 
foster  teachers’  perception  of  and  confidence  in  technology  integration  and  learning  of  CALL,  
they do not provide sufficient data to understand the full picture of teacher education in CALL. 
Moreover,  these  data  do  not  capture  teachers’  actions  in  their  classrooms  to  identify  the  direct 
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impact of the intervention; in other words, if teachers have adopted the CALL competencies 
learned into their teaching, they do not reflect and inform the effectiveness of the design and 
implementation of the technology education courses. That is to say, in order to examine the topic 
of teacher education in CALL thoroughly from different aspects, researchers suggest that other 
more direct data sources, such as observation, needs to be added when investigating CALL-
related teacher education (Egbert et al., 2002; Kessler, 2007; Kilickaya, 2009). 
3XUSRVHRIWKH6WXG\
The purpose of this study is to investigate the impact that the TPACK-in-Action CALL 
workshops have on elementary English teachers in Taiwan. The impact of the CALL workshops 
was examined from four different perspectives: how CALL workshops (1) met  participants’  
expectations in helping them learn to integrate CALL in their teaching; (2) contributed to the 
change  in  participants’  perception  toward  CALL  and  CALL  integration;;  (3)  promoted the 
development  of  participants’  TPACK  proficiency;;  and  (4)  advocated participants’  transfer  and  
adoption of their CALL competencies learned in the CALL workshops to their classroom 
teaching.  
In order to investigate the impact of the CALL Integration Workshop, the TPACK-in-
Action model was developed and employed to guide the CALL workshops, where the aim was to 
situate teachers within the TPACK framework taking into consideration content, pedagogy, and 
technology when integrating CALL into their teaching (Tai & Chuang, 2012). In addition, the 
study addresses the current state of research in relation to teacher education in CALL and 
TPACK and issues on the limitation of methodology among studies in the field and proposes the 
addition of observations as one of the data collection means to complement the self-report data 
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as noted by Egbert et al. (2000), Kessler (2007), and Kilickaya (2009). Moreover, the study 
adapted  the  Chuang  and  Huang  (2012)  survey  instrument  to  measure  teachers’  TPACK  on  the  
proficiency instead of knowledge level. The data aim to shed some important light on how 
teachers perceived what they could do in relation to integrating CALL with sound pedagogical 
decisions into their teaching and how that proficiency developed after going through the CALL 
intervention. What is even more important, as this study aims to illustrate, is to triangulate the 
measurement  of  teachers’  TPACK  proficiency  with  their  actions  identified  from  classroom  
observation data, collected using a customized observation instrument, coded, and analyzed 
based on the Baran et al. (2012) codebook. Situated in a mixed methods design, both quantitative 
(surveys and reflections) and qualitative (reflections, interviews, and observations) data were 
collected, coded, and analyzed to guide the investigation on the impact of the TPACK-in-Action 
CALL workshops from different aspects.  
6LJQLILFDQFHRIWKH6WXG\
The significance of the study is threefold. First, it is particularly timely and crucial to 
start examining the English teacher education in CALL in Taiwan because the government 
recently announced a new guideline for implementing compulsory English education in 
elementary schools and advocating the use of technology in the educational sector. Undergoing 
an education reform in the last decade in Taiwan, the new K-12 curriculum guideline has now 
mandated that English education be offered for the third grade and above in elementary schools 
while it used to start on the junior high school level. Moreover, with the understanding that 
education quality may improve through the promotion of technology integration, the Ministry 
of Education of Taiwan proposed a plan to make the Information Education Infrastructure a 
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component of the ministry’s Educational Reform Action Program since 1999 (Chen, 2008) and 
later announced in the “Blueprint of Information Education in Elementary and Junior High 
Schools” that teachers should be the driving force for guiding all citizens to becoming 
proficient in technology literacy and learning skills (Ministry of Education, 2001). The results 
and findings of this study contribute to an understanding of the current state of CALL integration 
among elementary English teachers, which should lead to better designed and organized teacher 
professional development courses in CALL. 
Second, the addition of observation as one of the data collection sources captures English 
teachers’  actions  in  classrooms  in  relation  to  their  CALL  integration  and  allows  an opportunity to 
compare that with participants’  self-report data. Not only do the results and findings of this study 
help the CALL field understand what CALL integration looked like in an authentic classroom 
setting, they elucidate the impact of the interventions in terms of how they helped English 
teachers integrate CALL at a different level.  
Last but not least, the design of the CALL intervention in guidance of the TPACK-in-
Action model sheds important light on what effective teacher education courses in CALL entail 
in helping English teachers learn, adopt, and integrate CALL into their teaching. The findings 
can inform CALL researchers and teacher educators in designing and revamping the curriculum 
and programs for teacher education in CALL to maximize the impact of teacher education 
programs in effectively helping teachers integrate CALL in their classrooms.  
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'HILQLWLRQRI.H\7HUPV
&$//
The acronym of Computer Assisted Language Learning (CALL) is  defined  as  “the  use  of  
computers  and  other  digital  technology  to  enhance  language  instruction”  (TESOL Technology 
Standards Framework, 2008, p. 42). Content of English teaching is assumed in the present study, 
and thus CALL is used interchangeably with technology.  
&$//DGRSWLRQ
The term adoption is  defined  as  “the decision to make full use of an innovation as the 
best  course  of  action  available,  while  rejection  is  the  decision  to  not  adopt”  (Rogers,  2003, p. 
177). Technology adoption in this study means the decision to make use of technology learned 
from the CALL intervention in English teaching. It is used interchangeably with technology 
adoption.  
&$//FRPSHWHQF\
This study adapts the definition of technology competency from Angeli (2005), where it 
was measured based on the following four aspects: (1) selection of appropriate content to be 
taught with technology; (2) use of appropriate technology-supported representations and 
transformations for content; (3) use of technology to support teaching strategies; and (4) 
integration of CALL with appropriate inquiry-based pedagogy in the classroom. In other words, 
CALL competency is the ability a teacher has to select technology based on its affordance with 
sound pedagogical strategies to achieve the language teaching objectives. In this study, CALL 
competency is used interchangeably with TPACK competency because the content component in 
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the study is presumed and set for language teaching. 
&$//LQWHJUDWLRQ
This  term  is  defined  as  “using  technology  in  the  classroom  in  a  way  that  is  meaningful  
and connected to the goals of the  class”  (TESOL  Technology  Standards  Framework,  2008,  p.  
45). It is used in this study interchangeably with the term technology integration. 
Successful technology integration is further defined based on two dependencies by 
Northwest Educational Technology Consortium (http://www.netc.org/):  
 Teachers are technologically proficient and know how to apply the right technology to 
learning activities. 
 Teachers and students turn routinely to technology to support learning. 
,PSDFWRIWKH&$//WUDLQLQJFRXUVH
According to the Merriam and Webster Online Dictionary (2012),  “impact”  is  defined  as  
“the force of impression of one thing on another a  significant  or  major  effect” 
(http://www.merriam-webster.com/dictionary/impact). In other words, the impact of the 
TPACK-in-Action CALL workshops is defined as the force of impression of the CALL 
workshops on elementary English teachers in Taiwan. In this study, the impact was addressed 
from different  aspects:  (1)  English  teachers’  satisfaction;;  (2)  English  teachers’  perceptions;;  (3)  
English  teachers’  development  of  TPACK  (CALL)  competency;;  and  (4)  English  teachers  
adoption of their CALL competencies into integration.  
7HFKQRORJ\
Technology  is  defined  as  “the  use  of  systems  that  rely  on  computer  chips,  digital  
applications,  and  networks  in  all  of  their  forms”  (TESOL Technology Standards Framework, 
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2008, p. 3). The systems are not limited to the commonly recognized desktop and laptop 
computers. They also include electronic devices, such as iPods, iPads, iPhones, DVD players, 
projectors, interactive whiteboards, and mobile devices such as cell phones, personal digital 
assistants, and MP3 players as well as web-based and software-based tools and resources such as 
Web 2.0 tools, websites, Google tools, and PowerPoint. 
2UJDQL]DWLRQRIWKH'LVVHUWDWLRQ
This dissertation consists of five chapters. Chapter 1 introduces the context, purpose, and 
significance of the study as well as definitions of the key terms that appear in the study. The 
second chapter reviews the literature in the areas of TPACK as well as teacher education in 
CALL. The framework of Technological Pedagogical Content Knowledge (TPACK) (Mishra & 
Koehler, 2006) is explained in detail and then the TPACK-in-Action model is also introduced in 
this chapter. Chapter 3 explains the mixed methods design methodology, describes the sampling 
process and the participants, introduces the TPACK-in-Action CALL workshops, lists the 
materials used for data collection, the procedure for the data collection, as well as methods used 
for data analysis. In Chapter 4 the results and findings for each research question are presented 
and discussed. Chapter 5 provides a summary of the results and findings, presents the theoretical 
and pedagogical implications of the findings, discusses limitations of this study, and suggests 
directions for further research. 
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&+$37(5/,7(5$785(5(9,(:
The present study seeks to examine the impact that the CALL intervention has on 
technology integration of elementary English teachers in their classrooms in Taiwan. Therefore, 
the literature review focuses on relevant studies that emphasize teacher education in CALL and 
TPACK. First, empirical research on teacher education in CALL and its impact on English 
teachers is reviewed and discussed. In this section, the literature review focuses on the following 
three parts: the approach and design of the CALL teacher education courses, the impact of the 
CALL teacher education courses, and the limitation in methodology in literature that leads to a 
proposal  of  adding  observation  as  a  data  collection  source  to  capture  teachers’  actions  of  CALL  
integration in their classrooms. Second, the theoretical framework, the TPACK framework 
(Mishra & Koehler, 2006),is introduced to illustrate the framing of the knowledge needed for 
teachers to successfully integrate CALL and guide the investigation on the impact of the CALL 
interventions. In addition, the topic of how to assess TPACK knowledge and CALL competency 
is discussed based on the literature review. The last part of this chapter summarizes what 
effective CALL teacher education intervention entails and proposes the TPACK-in-Action model 
that is used to guide the CALL intervention.  
7HDFKHU(GXFDWLRQLQ&$//
 It has become increasingly clear that the future of CALL is closely tied to the future of 
language teacher education because teachers are key to the realization of its educational 
potentials (Hubbard, 2008). They are the gatekeepers, determining whether or what technologies 
enter the classroom and how they are used in the classroom (Cuban, 1986; Zhao & Cziko, 2001). 
Moreover, rapidly changing CALL technology and the widening scope of technology-enhanced 
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environment  place  more  weight  on  the  significance  of  teachers’  perceptions  and  actions  in  order  
to successfully implement computer technology in the L2 classroom (Godwin-Jones, 2002, 
2003). In  other  words,  teachers  “need  to  know  why  they  do  what  they  do”  (Hubbard & Levy, 
2006, p. 11) in the technology enhanced L2 teaching and learning environment, which lends 
itself to the importance of teacher education in CALL.  
Why integrate CALL? Literature in CALL research has shown that CALL integration in 
classrooms  has  significant  impact  on  students’  learning  and  teachers’  teaching.  Results  of  a  
number of studies have indicated that when technologies are integrated into language teaching 
and learning, significant improvement is found  in  students’  achievement  scores  and  their  
motivation and attitudes toward learning, (Almekhlafi, 2006; Kozma, 2003; Kulik, 1994; SIIA, 
2000). Using web-based instruction as a supplement in an EFL freshman writing class, Al-Jarf 
(2004) found students more motivated in sharing their ideas and writing work on the discussion 
board and more proactive expanding their search of information online. These findings indicated 
that the use of web-based instruction was significantly more effective than traditional instruction. 
Students were found to have improved their accuracy at word level in writing, indicating 
language  learners’  benefit  from  technology  (Chikamatsu,  2003).  Kamhi-Stein (2000) reported 
that the use of CMC tools in the L2 classroom  improves  students’  involvement  and  cross-cultural 
understanding and promotes reflection on and awareness of how to use language in social 
discourse. Harris (1998) reported that technology was also found to help students generate novel 
ideas throughout the processes by combining, changing, and reapplying existing ideas to nurture 
effective creative thinking (Harris, 1998), and spend less time gathering information and more 
time reflecting on the objectives they have set (Robin & Harris, 1998).  
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It is thus a step in the right direction for CALL to play a role in language teacher 
education  when  CALL  contributes  to  students’  learning of language. Reinders (2009) reported 
that the success of integrating new technologies in classrooms largely depends on the teachers’  
ability to apply them meaningfully, especially in the language classroom where the technology 
supports not only the delivery of content but also the building of skills. In other words, how 
teachers learn to use technology plays a critical role in the process of integrating CALL activities 
in their classrooms. Moreover, studies have  also  pointed  out  that  teachers’  knowledge  of  and  
perception toward CALL and CALL integration may determine whether they integrate 
technology in their teaching and the degree of success of their CALL integration (Atkins & 
Vasu, 2000; Lam, 2000; Liu, Theodore, & Lavelle, 2004; Milbraith & Kinzie, 2000). Thus, the 
future of CALL is closely tied to the future of language teacher education, as noted by Hubbard 
(2008).  
7KHDSSURDFKDQGGHVLJQRIWHDFKHUHGXFDWLRQLQ&$//
One important factor related to CALL teacher education is the design, content, and 
approach employed to deliver the training course(s). Hernandez-Ramos (2005) reported that 
teachers’  prior  experience  with technology in a teacher education program is positively 
associated with their use of technology in the classroom. Along the same line, findings of other 
research  have  also  indicated  that  teachers’  positive  experiences  in  learning  and  teaching  with  
technology are more likely to lead to confidence in CALL and their implementation of CALL in 
their teaching (Akins & Vasu, 2000; Demetriadis et al., 2003; Jung 2001; Lee & Son, 2006; Son, 
2002, 2004; Suh, 2004). These reports indicate that CALL education plays an important role in 
reinforcing positive experiences among English  teachers’  CALL  integration.  In other words, 
well-organized and well-prepared CALL technology education can be relatively salient to help 
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teachers integrate technology (Hong, 2010; Hubbard, 2008; Hubbard & Levy, 2006; Kassen et 
al., 2007). As Bauer-Ramazani (2006) reported, an online CALL course with a learner-centered 
design successfully helped trainee teachers develop the necessary competencies for educational 
technology and apply them in their teaching situations that ranged from K-12 classrooms.  
Extending the notion about the approach adopted to conduct CALL education, Levy 
(1997) proposed that a CALL course should be looked at from a more holistic view rather than 
from whether or not teachers are trained to be computer experts. In addition, Chapelle and 
Hegelheimer (2004) stressed the need to clarify the key competences of language teachers in the 
21st century  to  “effectively  and  critically engage in technology-related teaching issues . . . within 
a  world  that  is  decisively  supported  and  interconnected  by  technology”  (p.  300). In responding to 
Chapelle  and  Hegelheimer’s  notion,  Peters  (2006)  specifically  identified  that  there  is  a  need to 
help English teachers learn to integrate technology effectively in the classroom rather than be 
technical or technology experts. Along the same line, Bennet and Marsh (2002) echoed that it 
obviously  required  more  than  just  the  knowledge  of  “which  buttons to press in order to send an 
email  or  which  HTML  coding  is  required  to  insert  an  image  on  a  web  page”  (p.  14)  for  English  
teachers to be able to successfully integrate technology into their teaching.  
In fact, many CALL researchers have made suggestions that language teachers should 
develop specific knowledge and skills regarding technology integration within their classroom 
settings (Hegelheimer, 2006; Hubbard, 2004; Levy & Stockwell, 2006). Moreover, Chisholm 
and Beckett (2003) concluded that teacher education programs must prepare ELL teachers with 
seven different competencies,  among  which  two  are  related  to  technology:  “Proficiency  in  the  
use of computers and multimedia technology to enhance teaching and learning; and development 
of expertise in the  integration  of  technology,  multiple  intelligences,  and  TESOL  standards”  (p.  
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266). With a particular focus on online teaching, Hughes (2005) reported that changes in 
teachers’  attitudes  towards  technology  and  subsequent  effective  use  of  it  are  closely  related to 
teachers’  learning  of  subject  matter  (content)  knowledge,  pedagogical  knowledge,  and  
pedagogical content knowledge, echoing Chapelle and Hegelheimer (2004) that teachers need to 
know how to use technology and understand why they are doing so. In sum, rather than simply 
expanding technology knowledge generally, a CALL training course should prepare teachers to 
have enough knowledge in developing familiarity with language teaching technology solutions 
(Kessler & Plakans, 2008), in other words, CALL competency (a combination and integration of 
content and technology knowledge and pedagogical strategies).  
While teachers commented that there were insufficient numbers and quality of courses 
and workshops that integrate technology education into L2 teacher education program (Hubbard, 
2008; Kessler, 2006; Oxford & Jung, 2007), several researchers expressed caution about the 
efficacy of introducing one or two CALL technology courses or workshops in teacher 
preparation programs (Desjardins & Peters, 2007; Kessler, 2006; Luke and Britten, 2007; Peters, 
2006). For example, taking the infusion of technology approach, Luke and Britten 
(2007) reported that offering multiple opportunities for L2 teachers to experience CALL 
technology through a series of courses led to not only positive attitudes but also CALL 
integration. However, Reed, Anderson, Ervin, and Oughton (1995) argued that one single 
computer  course  could  positively  affect  teachers’  attitude  toward  computers,  which  leads  to  more  
confidence in CALL integration. In fact, findings of several research studies supported this 
notion and found that teachers started integrating technology into their teaching after one CALL 
training course (Bauer-Ramazani , 2006; Egbert et al, 2002; Hegelheimer, 2006; Kilickaya, 
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2009; Wong & Benson, 2006). The implication is that the quantity of CALL courses is not the 
main  factor  that  impacted  teacher’s  CALL  training.   
As Hong (2010) stated, well-organized and well-prepared CALL technology education 
can be relatively significant to help teachers integrate technology. Hampel and Stickler (2005) 
recommended that future online language teachers experience online teaching first hand; as 
Slaouti  and  Motteram  (2006)  put  it:  ‘teachers  need  to  learn  about  online  learning  through  online  
learning’  (p. 89). Moreover, a number of researchers stated that teachers need experience with 
consistent modeling of effective use and practice of technology in order to become familiar with 
the use of different forms of technology and see the wider range of affordances available (Bird & 
Rosaen, 2005; Brook & Oliver, 2005; Hoven, 2006, 2007; Hughes, 2005). In addition, there were 
other effective approaches identified, such as (a) integrating technology into the requirements of 
teacher education courses which allows students to learn to use technology to meet their own 
instructional goal (Kovalchick, 1997; Yildirim & Kiraz, 1999); (b) offering a CALL technology 
course that reflected the authenticity of an actual L2 classroom environment where L2 teachers 
actually integrate technology (Chao, 2006; Debski, 2006; Egbert, 2006); and (c) establishing a 
community of practice for promoting the collaboration of L2 teachers during or after their formal 
technology education (Arnold, Ducate, & Lomicka, 2007; Hanson-Smith, 2006; Kolaitis et al., 
2006; Meskill et al., 2006b).  
In sum, it is suggested that teachers need to be equipped with more than technology 
knowledge and must be situated in the learning context; in other words, they need to use 
technology while learning to integrate technology in order to be able to incorporate technology 
effectively in the authentic teaching context (Duffield, 1997; Thompson, Bull, & Willis, 1998). 
As noted by Chapelle  (2003),  “the way that students will learn to do applied linguistics with 
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technology  is  by  learning  applied  linguistics  through  technology”  (p  31). These efforts serve to 
provide a better understanding of how such courses influence future and current L2 teachers with 
regards to the use of CALL. More importantly, they inform the design and implementation of the 
CALL teacher education intervention so that it proves effective in helping teachers take actions 
in integrating CALL. 
7KHLPSDFWRIWKH&$//WHDFKHUHGXFDWLRQFRXUVHV
The majority of studies related to the impact of CALL teacher education programs have 
focused  on  how  these  courses  influenced  teachers’  perceptions  and  attitudes  toward  CALL  and  
confidence in integrating CALL into their teaching. However, little has been done to examine 
how CALL teacher education courses prepare teachers to develop sufficient CALL competencies 
to integrate CALL in their classroom, or what teachers have been doing with CALL integration 
after completing the courses.  
CALL training courses have helped L2 teachers establish a positive attitude toward and 
gain confidence in integrating technology in their classrooms (Kamhi-Stein, 2000; Lam, 2000; 
Peters, 2006; van Olphen, 2007; Yildirim, 2000). The same results were observed in studies 
employing different technologies in the teacher education courses, including a CMC tool (web-
based bulletin board), developing digital portfolios on WebCT, ICT, a web-based course 
management system, and a Language Learning Technology module. For instance, surveying the 
changes in attitudes toward technology use in classrooms among pre-service and in-service 
teachers who participated in a computing class, Yildirim (2000) concluded that all participants 
expressed a positive impact of the training class on their attitudes toward using computers in the 
classroom, stating that the class helped them gain more confidence in the use of computers. 
Employing a CMC tool (web based bulletin board) in a TESOL methods course in a graduate 
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program, the preservice teachers, after going through the experience themselves, considered it a 
useful tool for peer communication and collaboration, which led to a positive attitude toward 
CMC technology as a mean of integrating technology in TESOL teacher education as well as 
developing  students’  learning  through  collaboration  (Kamhi-Stein, 2000). Along the same line, 
van Olphen (2007) found that world language teacher candidates demonstrated positive attitudes 
toward integrating technology in their future classrooms after completing some coursework in 
developing digital portfolios through WebCT, a web-based source management system.  
As  Hong  (2010)  noted,  teachers’  confidence  in  using  CALL  technology  is  the  necessary  
first  step  toward  expanding  their  knowledge  of  “how  to  harness  the  pedagogical potential of 
CALL  technology”  (p.  56).  Kassen and Higgins (1997) found that the application of instructional 
technology  contributes  to  graduate  teaching  assistants’  familiarity  and  comfort  with technology 
through a designed Language Learning Technology module in a foreign language department. In 
addition, Kessler (2007) also discovered that teachers who have received some training in CALL 
are more likely to show more confidence in integrating CALL technology into their classrooms 
based on a survey among 108 graduate students in TESOL masters degree programs. 
While the majority of the studies investigated the impact of a technology course from the 
aspect  of  teachers’  perceptions  and  confidence  (See  Table  1),  very  few  studies  (Egbert  et  al.,  
2002; Hegelheimer, 2006; Kessler, 2007; Kilickaya, 2009; Peters, 2006; Wong & Benson, 2006) 
investigated the impact of CALL teacher education programs from the perspective of actual 
classroom practices. Even though some English teachers received CALL training through formal 
or informal means, it was usually not adequate or effective in terms of preparing them to 
integrate CALL into teaching in their classrooms (Hubbard, 2008; Kessler, 2007; Kilickaya,  
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Table 1. Summary of Studies on the Impact of CALL Training Courses 
Issues Addressed Studies 
Perception and attitude change after the CALL 
training course 
 
Kamhi-Stein, 2000;  
van Olphen, 2007;  
Yildirim, 2000 
Comfort/confidence level improved after the CALL 
training course 
Desjardins & Peters, 2007;  
Kessler, 2006, 2007;  
Lam, 2000 
Expectations of the CALL training course Debski, 2006;  
Kessler, 2007; 
Slaouti & Motteram, 2006 
 
Knowledge learned and transferred in the CALL 
training course 
Egbert, Paulus, & Nakamichi, 2002;  
Hegelheimer, 2006;  
Kilickaya, 2009;  
Peters, 2006 
Wong & Benson, 2006 
 
2009).  Through  surveys  and  interviews,  these  studies  investigated  teachers’  use  of  CALL  after  
the completion of one CALL course especially looking at whether the teachers were able to 
adopt what they learned in the training course to their classroom teaching (See Table 2). The 
findings of these studies showed a positive impact of the CALL training course on teachers. In 
other words, the teachers reported that they applied what they had learned in relation to 
technology in the CALL training course to their classroom teaching. 
As noted, there are limited numbers of studies that investigated the impact of CALL 
teacher education courses. One study that focused specifically on the impact of the CALL course 
on teachers is by Egbert et al. (2002). They used surveys, questionnaires, and interviews to 
investigate the impact of CALL instruction on the classroom computer use of 20 teachers. The 
participants had completed a CALL course and were teaching English as a second language 
(ESL) and other content area courses from Pre-K to college level. The result of their study  
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Table 2. Data Collection Methods 
Studies Data Sources CALL related issues investigated 
Egbert, Paulus, & 
Nakamichi (2002) 
-Survey/Questionnaire 
-Interviews 
 
 Teachers’  use  of  CALL  after  
completion of the CALL course 
Hegelheimer 
(2006) 
-Survey/Questionnaire 
-Interviews 
 Transfer of skills and knowledge 
to  students’  other  course  work  and  
language teaching 
 Impact of the required technology 
course and its connection to 
curriculum 
 
Kilickaya (2009) -Interviews 
-Journals 
-Lesson plans 
 The effect of a CALL course 
 Factors affecting the integration 
 Participants’  perception  and  
continuous learning and use of 
CALL in their classrooms 
 
Peters (2006) -Survey/Questionnaire 
-Analysis of journals 
 
 Participants’  confidence 
 Development of competencies 
Wong & Benson 
(2006) 
-Questionnaires 
-Video-recorded 
observation 
-Post observation 
interviews 
 Teachers’  confidence  levels  in  
using IT before and after the 
training course 
 Teachers’  uses  of  technology  in  
class after the training course
 
showed that seventy percent of the participants claimed to have used at least one CALL activity 
in their classrooms and that the course provided some participants with skills they did not have 
previously and reinforced the skills they had. Within the context of a course aimed at developing 
computer competencies among pre-service language teachers, Peters (2006) administered two 
surveys  and  conducted  an  analysis  on  participants’  journals  and  found a significant increase in 
participants’  post course computer competencies in four areas, including epistemological, social, 
technical, and informational. In other words, the teacher preparation course helped participants 
develop their self-perceived computer competencies. Employing interviews and analysis of 
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journals and lesson plans to investigate the effect of a CALL course, Kilickaya (2009) found that 
the 15 participants in the study included CALL tools such as Blogs/Wikis and Social 
Bookmarking that they had learned in the CALL course in their lesson plans while the other 15 
participants used worksheets, games, and flashcards, which indicated that the students had 
adopted the knowledge and skills learned in the CALL course to their lesson plans. With a focus 
on the need for language programs to prepare teachers for the 21st century, Hegelheimer (2006) 
investigated  how  a  required  technology  course  impacted  future  teachers’  use  of  technology  to  
study and teach CALL. Through surveys and semi-structured interviews, the findings showed 
that the CALL course helped teaching assistants integrate technology into the freshmen 
composition courses (English 150) that they taught, which is encouraging because participants 
were  able  to  “practice  what  was  preached”  (p.  122).  One  participant  in  Hegelheimer’s  study  
mentioned that she used the web development skills learned in the technology class to create 
websites for the classes that she taught. As Hegelheimer pointed out, his findings affirmed 
Chapelle’s  (2003)  view  that,  “the  way  that  students  will  learn  to  do  applied linguistics with 
technology  is  by  learning  applied  linguistics  through  technology”  (p.  31). 
In sum, CALL training courses were  found  to  have  a  positive  impact  on  teachers’  
perceptions of and confidence in technology integration. Results of these studies also suggest 
that teachers adopted what they had learned in the teacher education course to their teaching.  
2EVHUYDWLRQVLQ&$//WHDFKHUHGXFDWLRQUHVHDUFK
Even though the majority of the related research reported favorable findings on the 
impact of the CALL training course helping teacher integrate CALL, the results were mostly 
based on data collected from surveys and interviews, primarily self-reported. Egbert et al. (2002) 
noted that the use of self-report data was one of the major limitations of their study because with 
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such  data  “there  is  always  the  potential  for  error  in  recall”  (p.  121).  In  addition,  their  
methodology  did  not  permit  them  to  capture  teachers’  actual  classroom  practices.  Therefore,  they  
recommended that future research include additional sources for data collection while exploring 
further the  topic  of  the  adoption  of  teachers’  CALL  knowledge  and  skills  into the classroom 
practice. Along the same line, Kilickaya (2009) pointed out the lack of observation as a 
limitation of his study and suggested that further research investigating the effect of the CALL 
course  involve  some  observation  of  teachers’  actual  classroom  practices  in  order  to  affirm  or  
negate the impact they claimed the program might have on their teaching, as in the instances 
observed in Wong and Benson (2006) and Hegelheimer (2006). 
Among the few studies investigating the impact of CALL interventions, only Wong and 
Benson (2006) included observation in the methodology. They compared the performances of 
two experienced English as a foreign language (EFL) teachers in Hong Kong after their 
completion of a 15-hour in-service CALL training course, which was carried out over an 18-
month period. Data from the questionnaires showed that both teachers learned a great deal from 
the short training course. However, it was  the  additional  data  from  the  researchers’  observation  
that  provided  a  better  picture  of  what  the  teachers’  integration  of  CALL  in  the  real  classroom  
was  like.  For  instance,  when  one  teacher  stated,  “I  can  see  certain  results  and  I  can  see  that  I  can  
carry  out  some  of  the  lessons  er..  quite  well  may  be”  (Wong  &  Benson,  2006,  p.  258,  with  
original spelling), it showed that the teacher’s confidence level of her integration of CALL in the 
classroom was high. However, through observation, Wong and Benson were able to identify that 
her use of technology was not as successful as she had reported. 
The effect of observation was identified unexpectedly in the Hegelheimer (2006) study. 
In addition to data collected mainly from surveys and interviews, an inquiry was extended to 
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faculty members in the program regarding their perceived impact of the required technology 
course.  One  faculty  member,  supervising  the  teaching  assistants  (participants  of  Hegelheimer’s  
study) and observing their teaching of freshman composition  courses,  identified  the  TAs’  
integration of visual, oral, and electronic communication in their teaching, which she thought 
was attributable to the required technology course. Their goal of the observation was not to 
assess the impact of the CALL course on  these  TAs’  teaching,  but  the  impact  of  the  CALL  
course was identified.  
To sum up, the most noticeable benefits of CALL teacher education courses include 
helping L2 teachers gain confidence in using computer technology (Hegelheimer, 2006; Hoven, 
2007; Peters, 2006; Wetzel & Chisholm, 1998) as well as giving them a positive attitude toward 
CALL and CALL integration (Kamhi-Stein, 2000; Kassen & Higgins, 1997; van Olphen, 2007). 
While positive perceptions and confidence might be factors determining if and how teachers 
integrate CALL in their teaching (Atkins & Vasu, 2000), they do not automatically translate into 
CALL integration (Kessler & Plakans, 2008). In fact, Kessler (2007) reported that while ESL 
teachers generally had a positive perception toward technology, their attitude became 
significantly less positive when asked about using technology for specific teaching tasks. In other 
words, CALL teacher education courses do not always serve the purpose of equipping language 
teachers with the technology and CALL  competencies  to  enter  today’s  classrooms  (Kessler,  
2006, 2007; Robb 2006). Moreover, the very few studies that investigated the impact of CALL 
teacher education programs reported that teachers developed CALL competencies and adopted 
CALL into their classroom teaching (Desjardins & Peters, 2007; Hegelheimer, 2006; Kessler, 
2007; Kilickaya, 2009). However, a mismatch was identified in which what the teacher reported 
of his technology integration was inconsistent with what was observed (Wong & Benson, 2006). 
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With the self-report data collected through surveys and interviews as sources for data collection, 
“there  is  always  the  potential  for  error  in  recall”  (Egbert  et al., 2002, p. 121). Thus, there appears 
to be a need to add observations as one of the data sources to complement self-reported data 
while investigating the connections between the impact of CALL teacher education courses and 
teachers’  development  of  CALL  competencies. Upon investigating the impact of CALL teacher 
education interventions, the TPACK framework was used to situate the study in context and 
guide  the  investigation  of  teachers’  CALL  competencies and CALL integration. 
7KHRUHWLFDO)UDPHZRUN
7KH73$&.IUDPHZRUN
The TPACK framework was introduced to the educational technology field by Mishra 
and Koehler (2006) as a theoretical framework for understanding the knowledge required for 
teachers to effectively integrate technology. For this reason, it is employed to guide the 
investigation  of  teachers’  knowledge  and  actions  on  CALL  integration  and  the  impact  of  the  
CALL interventions in the present study. 
Building  upon  Shulman’s  studies  (1986,  1987)  that  introduced  the  construct  of  
Pedagogical Content Knowledge (PCK) applicable to the teaching of specific content, Mishra 
and Koehler (2006) proposed to insert technology knowledge as one of the foundational 
knowledge components that teachers of 21st century classrooms should be equipped with and 
coined the term, Technological Pedagogical Content Knowledge (TPCK). TPCK is a framework 
to help researchers and educators understand and examine the specialized and multi-faceted 
forms of knowledge that are required for teachers to effectively integrate technology in their 
teaching (Mishra & Koehler, 2006). Not long after TPCK was introduced, Thompson and Mishra 
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(2008)  proposed  a  change  in  the  acronym  for  easier  pronunciation  and  “to  form  an  integrated  
whole,  a  Total  PACKage”  (p.  38)  among  the  three  fundamental  knowledge  domains;;  therefore,  
TPCK became TPACK (See Figure 1). 
 
 
Figure 1. The TPACK Framework (Mishra & Koehler, 2006) 
 
Integrating technology in classrooms is a complex issue that requires a broader and 
deeper understanding of complicated interactions among multiple components (Koehler et al., 
2007). In order to help teachers effectively integrate innovative technology into their teaching, 
teacher educators need to better understand the underlying factors that can foster and hinder 
technology integration. The TPACK framework advocates the incorporation of the three 
fundamental knowledge types among teachers, content knowledge (CK), pedagogy knowledge 
(PK), and technology knowledge (TK), and emphasizes the importance of the interactions and 
the complexities among all three basic knowledge domains. In other words, the TPACK 
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framework goes beyond looking at these three knowledge domains in isolation but examines the 
new kinds of knowledge that gather at the intersections between and among the three domains, 
PCK, technological content knowledge (TCK), technological pedagogical knowledge (TPK), and 
TPACK, with the understanding that effective and quality teaching lies in TPACK, as noted by 
Koehler and Mishra (2008).  
It  is  important  to  note  that  some  frameworks,  as  ways  to  examine  teachers’  integration  of 
CALL into the language classrooms, have been proposed by experts in CALL (Compton, 2009; 
Hampel & Stickler, 2005; Hubbard & Levy, 2006). The Hampel and Stickler (2005) framework 
focused mainly on the technology skills that teachers need (technology) but not on how to assist 
teachers to make connections between what they are teaching (content) and how they are 
teaching with an understanding of the affordance of the technology they are using (pedagogy). 
With the content specified (CALL), Hubbard  and  Levy’s (2006) framework took one step further 
and addressed both the technical and pedagogical knowledge and skills that teachers need for a 
successful CALL integration into their classrooms. However, while calling attention to observe 
both the technical and pedagogical knowledge and skills that a teacher should be equipped with, 
the technical and pedagogical knowledge and skills were isolated from each other, in other 
words, TPK and TPACK were not included.  
Adding knowledge of evaluation as one component to knowledge of technology and 
pedagogy, Compton  (2009)  proposed  a  framework  to  guide  the  development  of  teachers’  
knowledge and skills in the teacher education programs. The evaluation component is an 
important addition to the framework; Chapelle (2001) noted that teachers needed to know what 
kind of CALL tasks might be beneficial to their students. However, the practicality of the 
framework is somewhat limited because it was specifically tailored to fit the online teaching 
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context, where knowledge and skills that teachers need to teach effectively online are totally 
different  from  those  needed  to  teach  face  to  face.  As  Compton  stated,  “the  framework  focuses  
solely on the skills of an online language teacher and excludes any other roles played by the 
learning institution,  student  services  or  instructional  technology  services”  (p.  81). 
While the existing frameworks addressed the critical components (TK, PK, CK, and 
knowledge of evaluation) that must be observed in the integration of CALL, they do not capture 
the complexities and the interplay among the fundamental knowledge domains. Even though the 
TPACK framework was not designed mainly for the sphere of teacher education in CALL, the 
emphasis on the interplay of the three knowledge domains, TK, CK, and PK, in fact align well 
with the set of technology standards for language teachers proposed by the Teachers of English 
to Speakers of Other Language (TESOL) Association. The TESOL Technology Standards 
(Healey, Hubbard, Kessler, & Ware, 2011) serve as a guide to TESOL professionals with an 
emphasis  on  “offering  pedagogically  solid  ways  of  integrating  and  using  technology  in  teaching  
methods”  (p.  17).  The  four  goals  are  (1)  language  teachers  acquire  and  maintain  foundational  
knowledge and skills in technology for professional purposes; (2) language teachers integrate 
pedagogical knowledge and skills with technology to enhance language teaching and learning; 
(3) language teachers apply technology in record-keeping, feedback, and assessment; and (4) 
language teachers use technology to improve communication, collaboration, and efficiency. 
Within each goal, there are a number of standards, 14 in total, with performance indicators listed 
to further illustrate the goals, some of which are supported by vignettes, authentic classroom 
activity examples from practicing teachers.  
Moreover,  van  Olphen  (2008)  employed  the  TPACK  framework  to  investigate  teachers’  
knowledge in World Language Teacher Education. Table 3 lists the definitions of the seven 
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domains within the TPACK framework, which were used to guide the observation of teachers’  
CALL integration in the present study. Van Olphen  (2008)  argued  that  “when  there  are no 
broken  lines  among  CK,  PCK,  and  TCK,  the  integration  of  technology  naturally  slides  to  TPCK”  
(p. 121). Upon analyzing a student project on creating a website to teach Spanish pragmatics 
within  the  TPACK  framework,  van  Olphen  reported  that  the  project  “illustrates  the  
amalgamation of all the components of the TPCK framework as they pertain to the world 
language education  field”  (p.  118).  The  project  showed  how  technologies  were  integrated  to  
present  the  content  in  ways  that  supported  and  enhanced  students’  learning  experiences.  In  other  
words, those teacher candidates have demonstrated their knowledge about technology as well as 
how to integrate it in a pedagogically thoughtful way in this particular content area. This 
indicates that when teachers have a full understanding of TPACK, they are able to integrate 
technology into their teaching to meet second language learning goals. In other words, not only 
does TPACK highlight the combination and interaction of content, pedagogy, and technology 
knowledge,  it  aims  at  describing  “how  teacher’s  understanding  of  technologies  and  pedagogical  
content knowledge interact with one another  to  produce  effective  teaching  with  technology”  
(Koehler & Mishra, 2008, p. 12). As Cox and Graham (2009) stated, the basic premise of 
TPACK  is  that  “a  teacher’s  knowledge  regarding  technology  is  multifaceted  and  that  the  optimal  
mix for the classroom  is  a  balanced  combination  of  technology,  pedagogy,  and  content”  (p.  
4042). 
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Table 3. Definitions of the Domains of the TPACK Framework 
Knowledge 
Domains 
Definition 
Mishra and Koehler (2006) van Olphen (2008) 
CK the knowledge about the subject 
matter that is to be learned or 
taught 
encompasses all necessary elements that 
help language learners to communicate 
both verbally and non-verbally across 
linguistic and cultural borders 
PK the knowledge about the 
processes and practices or 
methods of teaching 
is educational approaches to language 
teaching that draw from socio-
constructivist philosophies to develop 
students’  language  and  cultural  
competence 
TK the knowledge about both the standard technologies and more advanced 
technologies 
PCK the knowledge about what 
teaching approaches fit the 
content and how elements of the 
content can be arranged for 
better teaching 
what teachers know about teaching the 
target language to empower students to 
communicate across linguistic and 
cultural borders 
TCK the knowledge about the manner 
in which technology and content 
influence and constrain one 
another 
the need to identify which specific 
technologies are best suited for 
addressing language learning and how 
language teaching dictates or changes 
the choice of technology 
TPK the knowledge about how 
teaching and learning change 
when particular technologies are 
used 
entails a deeper understanding of the 
constraints and affordances of 
technologies and how they function in 
language teaching 
TPACK the knowledge that emerges 
from an understanding of an 
interaction of content, pedagogy, 
and technology knowledge.  
it is through an understanding of this 
interplay among technology, content, 
and pedagogy that we can understand 
how linguistic and cultural concepts are 
represented using technology, and how 
such representations facilitates or 
hinders the acquisition of language 
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In the present study, the purpose of adopting the TPACK framework is twofold. First, it 
offers a conceptual blueprint to guide the process of investigating what Taiwanese elementary 
English  teachers’  CALL  integration in  their  classrooms  entails  because  it  gives  “a  holistic  
perspective of the knowledge associated with effectively integrating technology into learning 
environments,  accounting  for  what  teachers  know  and  what  teachers  do”  (Polly  &  Brantley  Dias,  
2009, p. 46). Second, it guides the design of the TPACK-in-Action CALL workshops to 
maximize the impact of the intervention on elementary English teachers in Taiwan in order to 
identify  the  effectiveness  of  the  CALL  workshops,  including  the  changes  in  teachers’  
perceptions  toward  CALL  and  CALL  integration,  the  development  of  teachers’  TPACK  
proficiency, and if and how teachers adopt CALL through observing Taiwanese English 
teachers’  classroom  actions.  In  other  words,  employing  the  TPACK  framework  is  intended  to  
foster  our  understanding  of  L2  teachers’  decisions  and  actions  on  achieving  a  sound  infusion  of  
technology  into  L2  teaching,  which  in  turn  advances  students’  L2  competence.  
$VVHVVLQJ73$&.FRPSHWHQF\
While first generation TPACK research focused mainly on defining and conceptualizing 
the constructs of the TPACK framework, more recent studies have switched their focus to using 
the  framework  to  assess  and  measure  the  levels  and  development  of  teachers’  TPACK.  With  
more clearly defined and interpreted TPACK constructs, there has been a growth of research 
utilizing  the  TPACK  framework  in  order  to  comprehend  teachers’  knowledge  of  integrating  
technology to facilitate and enhance their teaching and if such knowledge develops through 
technology interventions. With the purpose of understanding the impact of technology 
interventions  in  mind,  researchers  started  to  develop  assessment  tools  to  measure  teachers’  
TPACK, mainly using survey instruments. Koehler and Mishra (2005) used a survey to track 
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changes  in  teachers’  understanding of the relationships between content, pedagogy, and 
technology over a learning-by-design course and found that participants demonstrated a strong 
development in their understanding of TPACK through a semester of course work. Employing a 
one-time survey of 24 items using a five-point Likert scale, Archambault and Crippen (2009) 
measured 596 K-12 online teachers regarding their knowledge related to the seven domains and 
found that these teachers rated their knowledge at the highest levels for PK, CK, and PCK, but 
were not as confident in their knowledge relating to technology. However, TK increased when 
combined with content or pedagogy. Extending from the above two studies, Schmidt et al. 
(2009a, 2009b) developed a more robust survey that can be applied to general contexts and 
multiple content areas among preservice teachers and investigated the development of TPACK in 
87 preservice teachers after completing an introductory instructional technology course. With the 
pre and post research design, it was found that there were statistically significant gains in all 
seven knowledge domains with the largest growth in the areas of TK, TCK, and TPACK. 
The  survey  instruments  encouraged  a  line  of  research  to  examine  teachers’  development  
of TPACK through different approaches of technology intervention and tools, including Activity 
Structure approach (Graham, Cox, & Velasquez, 2009), ICT integration (Angeli & Valanides, 
2009; Chai et al., 2010), Learning by Design (Lu et al., 2011), performance assessments (e.g., 
Angeli & Valanides, 2009; Harris, Grandgenett, & Hofer, 2010), TPACK Web model (Lee & 
Tsai, 2010), and TPACK-in Practice (Figg & Jaipal, 2012). In addition to survey instruments, 
some researchers have proposed different assessment instruments to measure teachers’  TPACK,  
including  a  performance  assessment  rubric  analyzing  teachers’  lesson  plan  (Harris, Grandgenett, 
& Hofer, 2010; Harris, Grandgenett, & Hofer, 2011), an observation rubric to score video of 
teaching (Hofer, Grandgenett, Harris & Swan, 2011), multiple types of TPACK-based content 
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analyses (Hechter & Phyfe 2010; Koh & Divaharan, 2011), and verbal analyses (Mouza, 2011; 
Mouza & Wong, 2009). However, TPACK could be expressed in different ways and to different 
extents at different times taking into account different students and contexts (Koehler & Mishra, 
2008).  Thus,  it  was  suggested  that  any  data  source  would  not  be  sufficient  to  measure  teachers’  
TPACK.  In  other  words,  data  should  be  collected  from  different  sources  because  “external  
assessment of  those  practices  and  their  artifacts,  triangulated  with  the  contents  of  teachers’  self-
reports,  should  help  us  to  better  understand  the  nature  of  their  TPACK  by  inference”  (Harris  et  
al., 2010, p. 324).  
Acknowledging TPACK as a unique body of knowledge about how technology and its 
affordances, pedagogy, content, students, and context are synthesized, Angeli and Valanides 
(2009) proposed ICT-TPCK as a strand of TPACK and designed technology mapping as a 
situative  methodology  for  developing  teachers’  ICT-TPCK. Five criteria were proposed for 
assessing  teachers’  development  of  ICT-TPCK competency:  
(1) identification of topics to be taught with technology in ways that signify the added 
value of tools; (2) identification of representations for transforming the content to be 
taught into forms that are comprehensible for learners and difficult to be supported by 
traditional means; (3) identification of teaching strategies, which are difficult or 
impossible to be implemented by traditional means; (4) selection of appropriate ICT tools 
and effective pedagogical uses of tool affordance; and (5) identification of appropriate 
strategies for the infusion of technology in the classroom. (p. 163-164) 
Going through three forms of assessment, expert, peer, and self-assessment, it was found that 
teachers’  ICT-TPCK competency developed and significantly improved during the course of a 
semester, indicating that the design of the course, with the instructional design and multiple 
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forms of assessment, contributed to a positive impact  on  teachers’  development  of  ICT-TPCK 
competency. Based on the five criteria proposed by Angeli and Valanides (2009), Chuang and 
Huang (2012) developed and validated a TPACK survey instrument that contained 24 items to 
measure  teachers’  TPACK  competency. TPACK competency was considered as a holistic, 
integrated, and transformative form of knowledge. In other words, TPACK competency referred 
to  the  teacher’s  ability  to demonstrate TPACK in teaching specific content with appropriate 
pedagogy, for example,  “I  can  select  appropriate  technologies  to  teach  specific  subject  matter” or 
“I  can  utilize  appropriate  technologies  that  meet  individual  student’s  needs.”  The  Chuang  and  
Huang  survey  looked  beyond  individual  knowledge  domains  and  teachers’  TPACK  at the 
knowledge  level  and  focused  the  assessment  on  teachers’  TPACK  competency,  which  was  
employed  for  the  assessment  of  teachers’  TPACK  competency  in  this  study.   
With a focus on science preservice teachers, Jang and Chen (2010) examined the impact 
of a transformative model, TPACK-COPR that was included in the teacher education course, 
which lasted 18 weeks in a semester. The model encompasses four main activities: 
comprehension of TPACK, observation of instruction, practice of TPACK, and reflection of 
TPACK. The results showed that the TPACK-COPR model contributed to the positive impact on 
pre-service  teachers’  development  of  TPACK  competency  as  Angeli  and  Valanides  (2009)  
defined  it,  as  ”a  body  of  knowledge,  which  is  made  up  of  other  forms  of  teacher  knowledge that 
are  integrated  during  the  act  of  teaching”  (p.  562).  In  other  words,  the  design  of  the  teacher  
education courses helped teachers integrate appropriate strategies and technological applications 
efficiently in their teaching practice. 
Among the very few studies with a focus on the design and approach of the technology 
intervention, Figg and Jaipal (2012) proposed the TPACK-in-Practice model to be included in 
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teacher preparation and professional development courses to help teachers develop their TPACK. 
To design opportunities for teachers to develop their TPACK competency, Figg and Jaipal 
identified four key elements that emerged from results of prior studies and trials of a technology 
methods course to guide the implementation of the teacher preparation and professional 
development courses:   
(a) modeling a tech-enhanced activity type (learning WITH the tool), (b) integrating 
‘pedagogical  dialog’  in  a  modeled  lesson,  (c)  developing  TK  (in  context)  activity-specific 
technical skills (TK in context) through tool demonstrations, and (d) applying TPACK-
in-Practice to design an authentic learning task. (p. 4685) 
It was suggested that the four elements be implemented based on the sequence shown above in a 
technology professional learning workshop to advocate the content-centric development of 
TPACK-in-Practice knowledge. However, as Figg and Jaipal (2012) illustrated, technological 
knowledge was seen as a stream flowing through and influencing teachers’  content  knowledge 
and pedagogical knowledge. In other words, technology knowledge still dictated  teachers’  
knowledge and how they would teach with technology. 
In  sum,  these  studies  contribute  to  a  better  understanding  of  the  assessment  of  teachers’  
TPACK and how their TPACK competency develops within particular technological contexts, of 
which one of the critical factors arrives at the design and approach taken in the technology 
education intervention. However, while the focus of most studies lands on the technology 
component, the design and the implementation of the technology education courses need to be 
addressed  in  order  to  maximize  the  impact  of  the  courses  on  teachers’  successful  technology  
integration. While revamping a four-year Educational Technology Masters program into a 
holistic one, Kereluik et al. (2012) noted, “there has been a significant effort in developing 
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coherence at multiple levels, multiple instructors and graduate students, multiple methods of 
delivery,  including  face  to  face,  online,  and  hybrid”  (p.  4719).  It  was  found that participants 
gained a deeper and more complex understanding of TPACK through the power of experience 
(Dewey, 1938) and knowledge of practice (Schon, 1983). The indication is that the design of the 
program and the approach implemented help the inservice teachers develop their TPACK 
competency because they provide teachers an authentic experience in learning by doing TPACK 
instead of learning about TPACK (Kereluik et al., 2012). Kereluik et al. also reported that the 
investigation of those inservice teachers’  development  of  TPACK  competency  would  continue  
through observation in the next phase. 
While CALL researchers (Hubbard, 2008), educational policy (Ministry of Education, 
Taiwan, 2001; United States Department of Education, 2010), and professional standards 
(Healey et al., 2011) are calling for the need for English teachers to integrate technology into 
their teaching, the actual implementations in classrooms lag behind and remain unknown as 
some teachers are not ready to effectively integrate CALL and also  teachers’  CALL  
implementations are never captured in action. Even though there is considerable research 
examining  teachers’  perceptions  and  attitude  toward  CALL  and  CALL  integration,  the  field  is  
now at a point where it needs to address more crucial issues  relating  to  teachers’  CALL  
integration,  such  as  the  factor  that  affects  the  degree  and  quality  of  teachers’  CALL  integration,  
in  other  words,  teachers’  CALL  competencies  and  knowledge  base  (Healey  et  al.,  2011).   
Literature on CALL teacher education indicates that technology teacher education 
courses play a pivotal role in establishing if and how teachers actually integrate technology in the 
language classroom. However, while some English teachers received CALL training through 
formal or information means, it has not usually been adequate or effective in terms of preparing 
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them to bring CALL into actions in their classrooms (Hubbard, 2008; Kessler, 2007; Kilickaya, 
2009; Lam, 2000). In fact, this is one of the main reasons why CALL had not realized its full 
potential in classrooms (Healey et al., 2011). Therefore, CALL researchers (Barrett, 2009; 
Hubbard & Levy, 2006) are calling teacher educators to start thinking about the nature of CALL 
training and education, in other words, what it entails to effectively prepare teachers to bring 
CALL into actions in their classrooms. Chisholm and Beckett (2003) suggest that to meet the 
needs of the 21st century  students,  “teacher  education  graduates  should  go  into  their  classrooms  
with  …  expertise  in  second  language teaching methods, and competency in the effective 
integration  of  technology”  (p.  250).  In  other  words,  what  teachers  need  today  is  the  ability  “to  
choose,  use,  and  in  some  cases,  refuse  technology”  (Chapelle,  2006,  p.  VII)  that  matches  the  
pedagogical needs and content objectives to enable acquisition in the language classrooms.  
While previous literature has shed important light on how teacher education programs 
influence  teachers’  perceptions  of  and  attitudes  toward  CALL  integration  in  the  classroom, not 
much  research  exists  focusing  on  the  impact  of  such  courses  on  teachers’  actual  classroom  
practices; thus, the issue of how teachers develop their CALL competencies and knowledge base 
remains obscured. Moreover, the studies that focus specifically on the impact of CALL teacher 
education programs generally used interviews and survey questionnaires as sources for data 
collection, which provide mainly self-report data. In other words, in order to capture teachers’ 
actual actions in classrooms, observations need to be added as one major data collection source 
to complement self-report data while investigating the impact of CALL teacher education 
courses  on  English  teachers’  development  of  CALL  competencies.   
Thus, in order to bridge the gap in the investigation of the impact of CALL teacher 
education courses, this study proposes the following: (1) to add observations as one of the data 
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courses  to  capture  teachers’  actions  in  CALL  integration  in  their  classrooms  and  (2)  to create a 
model to guide the design and implementation of CALL intervention that aims at helping 
teachers develop their TPACK (CALL) competency, in other words, incorporating technology, 
pedagogy, and content knowledge and adopt the competencies into integration. To achieve these 
goals, an observation instrument, situated in the TAPCK framework, was developed aiming at 
guiding and facilitating the observation process to produce a greater number of richer and thicker 
field notes. Moreover, the TPACK-in-Action model was created to guide the design and plan of 
the CALL interventions. 
73$&.LQ$FWLRQ0RGHO
5DWLRQDOHRIWKHGHVLJQ
Researchers reported that well-organized and well-prepared CALL teacher education 
workshops  could  be  relatively  salient  to  advocating  teachers’  CALL  integration  and  adoption  
(Hong, 2010; Hubbard, 2008; Hubbard & Levy, 2006; Kassen et al., 2007). As stated, not only 
should teacher education intervention in CALL play an important role in reinforcing positive 
experiences among English  teachers’  CALL  integration  (Hernandez-Ramos, 2005; Demetriadis 
et al., 2003; Jung 2001; Lee & Son, 2006;), the CALL teacher education intervention should also 
aim to situate teachers in the authentic context while learning to integrate technology (Chapelle 
& Hegelheimer, 2004; Duffield, 1997; Hampel & Stickler, 2005; Slaouti & Motteram, 2006; 
Thompson, Bull, & Willis, 1998) and equip teachers with more than just technology knowledge 
(Bennet & Marsh, 2002; Chisholm & Beckett, 2003; Hegelheimer, 2006; Hubbard, 2004; Kessler 
& Plakans, 2008; Levy, 1997; Levy & Stockwell, 2006; Peters 2006).  
Extending the notion of situating teachers in an authentic context, Levy (1997) proposed 
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that a CALL course should be looked at from a more holistic view rather than from whether or 
not teachers are trained to be computer experts. Effective approaches for CALL teacher 
education workshops to effectively help teachers integrate technology were identified. First, as 
Chapelle  (2003)  noted  when  she  said  “the  way  that  students  will  learn  to  do  applied  linguistics  
with  technology  is  by  learning  applied  linguistics  through  technology”  (p.  31),  teachers should 
learn to integrate CALL through first-hand experiences. Within the online context, Hampel and 
Stickler (2005) also recommended that future online language teachers experience online 
teaching  first  hand;;  as  Slaouti  and  Motteram  (2006)  put  it:  ‘teachers  need  to  learn  about  online  
learning  through  online  learning’  (p89).  Moreover,  researchers  also  noted  that  CALL  
intervention should reflect the authenticity of an actual classroom environment where CALL 
activities were actually integrated into language learning (Chao, 2006; Debski, 2006; Egbert, 
2006).  
In addition, a number of researchers stated that teachers need experiences with consistent 
modeling of effective use and practice of technology in order to become familiar enough with the 
use of different forms of technology and see the wider range of affordances available (Bird & 
Rosaen, 2005; Brook & Oliver, 2005; Hoven, 2006, 2007; Hughes, 2005). Furthermore, it was 
found that teachers were more likely to learn and adopt the use of technology when the 
individual  teacher’s  instructional goal was taken into account (Kovalchick, 1997; Yildirim & 
Kiraz, 1999) as well as when a community of practice was established to promote the 
collaborations and reflections during or after the technology education course (Arnold et al., 
2007; Hanson-Smith, 2006; Kolaitis et al., 2006; Meskill et al., 2006b). As Bauer-Ramazani 
(2006) reported, the online CALL course situated in learner-centered design successfully helped 
trainee teachers develop the necessary competencies for educational technology and apply them 
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in their teaching situations. 
In fact, many CALL researchers have made suggestions that language teachers should 
develop specific knowledge and skills regarding technology integration within their classroom 
settings (Chisholm & Beckett, 2003; Hegelheimer, 2006; Hubbard, 2004; Kessler & Plakans, 
2008; Levy & Stockwell, 2006). As to the notion of equipping teachers with more than just 
technology knowledge, Chapelle and Hegelheimer (2004) stressed the need to clarify the key 
competencies of language teachers in the 21st century  to  “effectively  and  critically  engage  in  
technology-related  teaching  issues”  (p.  300).  Chapelle  (2001)  noted  that  fundamentally  teachers  
needed to know what kind of CALL tasks might be beneficial to their students. Hubbard and 
Levy (2006) addressed the need of both the technical and pedagogical knowledge and skills for 
teachers to obtain in order to successfully integrate CALL into their classrooms. In fact, many 
CALL researchers have made suggestions that language teachers should develop specific 
knowledge and skills regarding technology integration within their classroom settings 
(Hegelheimer, 2006; Hubbard, 2004; Levy & Stockwell, 2006). Peters (2006) specifically 
identified that there is a need to help English teachers learn to integrate technology effectively in 
the classroom rather than be technical or technology experts. Along the same line, Bennet and 
Marsh  (2002)  stated  that  it  obviously  required  more  than  just  the  knowledge  of  “which  buttons  to  
press in order to send an email or which HTML coding is required to insert an image on a web 
page”  (p.  14)  for  English  teachers  to  be  able  to  successfully  integrate  technology  into  their  
teaching.  With  a  particular  focus  on  online  teaching,  Hughes  (2005)  reported  that  teachers’  
learning of subject matter (content) knowledge, pedagogical knowledge, and pedagogical content 
knowledge was closely related to their changes in attitudes towards technology and subsequent 
effective use of it.  
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In other words, integrating technology in classrooms is a complex issue that requires a 
broader and deeper understanding of complicated interactions among multiple types of 
knowledge such as content, pedagogy, technology and context (Koehler et al., 2007). Building 
upon  Shulman’s  (1986)  theory  that  teacher knowledge encompasses a number of specific 
categories, such as pedagogical content knowledge and knowledge of educational contexts, 
Mishra and Koehler (2006) argued that the addition of technology to teaching and learning 
environments in fact compounded this complex process of PCK and therefore proposed the 
TPACK framework with an emphasis on: 
[…]  the connections, interactions, affordances, and constraints between and among 
content, pedagogy, and technology. In this model, knowledge about content (C), 
pedagogy (P), and technology (T) is central for developing good teaching. However, 
rather than treating these as separate bodies of knowledge, this model additionally 
emphasizes the complex interplay of these three bodies of knowledge. (p. 1025)  
The framework highlights  teachers’  need  to  implement  technology  with  intelligent  pedagogical  
use in teaching and learning a particular content.  
While the TPACK framework addresses the critical knowledge domains that teachers 
must be equipped with to integrate technology, the more important task in teacher professional 
development is to help teachers capture the complexities and the interplay among the three 
domains in their actions in classrooms. The traditional techno-centric approach focuses mainly 
on  teachers’  attainment  of  technology  knowledge  and  skill  without  aligning  it  with  pedagogy  and  
content, which cannot lead teachers to understand fully the challenge of the complex nature of 
CALL integration in classrooms or help teachers adopt CALL competencies to integrate CALL 
in their teaching. Thus, there is a need for CALL teacher education interventions to adopt a new 
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and more effective approach in helping teachers integrate technology into their English teaching. 
'HVFULSWLRQRIWKH73$&.LQ$FWLRQPRGHO
In order to prepare teachers to integrate CALL in support of pedagogical development, 
the design and implementation of a CALL teacher education course is critical. As stated in 
previous section, Figg and Jaipal’s  (2012) TPACK-in-Practice model intended to illustrate its 
usefulness in framing and designing the practice-derived technology professional training or 
workshops for teachers. With the intention to distinguish from the traditional technocentric 
approach, technological knowledge in the TPACK-in-Practice model still dictates teachers’  
teaching as it is illustrated in the model to be as a stream flowing through and influencing 
teachers’  content  knowledge  and  pedagogical  knowledge. As research on teacher education has 
suggested, effective models for teacher professional development courses should contain active 
learning and collective participation with a focus on content (Desimone, 2009). In other words, 
content should still be the center of a CALL lesson with technology selected based on its 
affordance based on a sound pedagogical decision to facilitate and enhance the teaching and 
learning in the classroom. 
Moreover, it was identified that another key element, reflection, was missing from the 
model and would contribute greatly to empower the CALL intervention in helping teachers 
develop CALL competencies and integrate CALL. As research noted, one of the most important 
factors that fosters teachers’ professional development is reflective practice because critical 
reflection  raises  teachers’  awareness  about  teaching,  enables  deeper  understanding,  and  triggers  
positive changes (Ho & Richards, 1993; Kullman, 1998; Liou, 2001). According to Schön 
(1983,1987),  ‘reflection  in  action’  (during  the  experience)  and  ‘reflection  on  action’  (after  the  
experience) are two essential elements that help teachers meet the challenges they encounter with 
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a kind of improvisation learned in practice, that is, establishing the connection of the workshops 
to their actual classroom teaching. In other words, reflection should be a significant component 
in teacher education (Korthagen & Vasalos, 2005) as it is a powerful way to know about the self 
and to unpack the self in teaching practice. It allows teachers to reflect upon their learning and 
connect it to the actual classroom teaching, which would contribute largely to maximizing the 
impact of  the  intervention  on  teachers’  development  and  adoption  of  TPACK  and  CALL  
competency.  
Therefore, it is proposed that the TPACK-in-Action workshop follows these five steps: 
(1) Modeling; (2) Analyzing; (3) Demonstrating; (4) Application; and (5) Reflection (See Figure 
2) to guide the CALL intervention in this study to achieve the intended goals: to effectively lead 
English teachers to successfully develop their TPACK competency needed to integrate CALL 
into their teaching and adopt their CALL competency effectively into their classroom teaching 
(Tai & Chuang, 2012). Both the instructor and the participants play an equally important role in 
the TPACK-in-Action workshops. In other words, it involves equal participation and 
contribution from both parties. With the five-step deign, the instructor started the TPACK-in-
Action workshop by modeling and analyzing the CALL lesson, which was designed with a 
specific content goal with technology integrated based on a sound pedagogical decision. In the 
first two steps, the instructor plays the initiative role modeling the lesson and analyzing why the 
lesson is put together they way it is, where English teachers participate in the learning lesson as a 
student. Moving into the demonstrating step, the instructor demonstrates the features and 
affordance of the technology that is integrated into the CALL lesson work and participants start 
to put back on their teacher hat as they go through the demonstrating step. After learning about 
the affordance of the technology, participants are put to action, that is, writing a CALL lesson 
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where they match the technology with specific content and appropriate pedagogy and peer 
teaching the CALL lesson. After that, participants are provided the opportunity to reflect upon 
their learning in the application step. In other words, participants play the center role in the 
application and reflection steps making connections between knowledge and practice. As 
Lawless and Pellegrino (2007) noted: 
A design-based approach affords teachers the opportunity to learn how to use specific 
technologies situated in the context of their curricular needs. As a result, teachers take 
more ownership of the resources, have higher confidence in integrating the unit as a 
teaching tool, and are more likely to believe that the curriculum resources will have a 
positive impact on student achievement. (p. 594) 
 
 
Figure 2. The TPACK-in-Action Model 
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 [Modeling] The TPACK-in-Action model proposes that a CALL workshop start with 
modeling an activity to situate teachers in context in the way Chapelle (2003) noted: “The  way  
that students will learn to do applied linguistics with technology is by learning applied linguistics 
through  technology”  (p.  31).  During  this  step,  a  CALL  activity,  prepared  by  the  workshop  
instructor, is modeled to allow participating teachers the opportunity to witness and experience a 
real CALL activity in action in context (Hughes, 2005; Kessler & Plakans, 2008). The purpose of 
modeling is twofold: one, from a student perspective, experiencing the modeled CALL activity 
helps participating teachers understand the benefits and challenges of the activity; the other is 
that  from  a  teacher’s  perspective,  seeing  the  modeled  CALL  activity  implemented  in  a  classroom  
setting allows participating teachers to see the direct relevance of CALL integration to teaching 
content in context, in other words, opportunities for successful teaching and CALL integration, 
“thereby  contributing  to  greater  confidence  in  their  instructional  ability”  (Ross,  Hogaboam-Gray, 
& Hannay, 1999, p. 87). 
 [Analyzing] Acknowledging Chapelle  and  Hegelheimer’s  (2004)  notion  that  teachers 
need not only to know how to use technology but also to understand why they are doing so, the 
analyzing step aims at helping participating teachers make connections between the modeled 
activity and the decisions relating to how and why the technology and pedagogy are selected to 
meet the content objectives. Taking teachers through the analysis within the TPACK framework 
is a critical step to help teachers see clearly the connections, interactions, affordances, and 
constraints among content, pedagogy, and technology knowledge and how the analysis 
contributes to the successful implementation of a CALL activity.  
 [Demonstrating] The goal of the demonstrating step is to help participating teachers 
develop specific knowledge and skills regarding the modeled technology/ies. During this step, 
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clear instruction and step-by-step directions are provided for participating teachers to help them 
navigate the learning of each technology. In the process, not only do teachers learn about the 
features and affordance of each tool incorporated in the modeled activity, they are also asked to 
create tasks and activities, individually or collaboratively, using the tools introduced identifying 
the content and the context. The hands-on activities provide teachers the opportunity to 
demonstrate their learning of the skills and understanding of the affordances of the technology 
with a connection to content and context, which contributes to their familiarity in the use and the 
affordances of technology, leading to higher confidence (Hoven, 2006, 2007; Hughes, 2005).  
[Application] Following the demonstrating step comes the opportunity for participating 
teachers to apply what they have learned and turn knowledge into a lesson plan. Teachers work 
in groups to create CALL lesson plans, incorporating tools learned to teach materials specifically 
from the textbooks. The practice allows, in fact requires, teachers to take into account not only 
the three knowledge domains but also the connections among them. Working in groups 
stimulates and advocates the learning to occur among the teachers (Kamhi-Stein, 2000). When 
completed, teachers share their lesson plans for peer comments and feedback. At the end of this 
step, one or two groups of teachers are invited to teach their CALL lessons, depending on 
teachers’  comfort  levels. The peer teaching activity creates an opportunity for teachers to model 
for their peers. It also extends another opportunity for another modeling experience for their 
peers. Not only does conducting a peer teaching activity put teachers into the action mode, it also 
brings teachers closer to the realization of technology integration in content and context. 
[Reflection] The last step in the TPACK-in-Action workshop is the reflection step. With a 
reflection guide provided, participating teachers are asked to take the opportunity to reflect on 
the learning that occurred in the workshop. As  Kullman  (1998)  noted,  “reflection  […]  will  lead  
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to a greater awareness among student teachers of what constitutes appropriate pedagogic practice 
and  will  lay  the  foundation  for  development”  (pp.  471-472). The reflections implemented in the 
TPACK-in-Action workshop appear in two forms: Individual reflections are carried out through 
an online questionnaire format and group reflections are conducted in an online learning 
community created for the group. Either way, reflections are shared among the participating 
teachers in the workshop learning community or in a collaborative forum for teachers to share 
their knowledge and understanding of the field with peers advocated learning among English 
teachers’  learning  (Kamhi-Stein, 2000).  
To sum up, the TPACK-in-Action model intends to advocate practice-derived technology 
workshops  for  teachers’  professional  development  to  identify  what  teachers’  actions  represent  
and entail in the context of teaching with technology. The TPACK-in-Action model was 
employed to guide the CALL intervention implemented in this study, which provided 
participating teachers ample opportunities to see technology in action in context, engage in 
hands-on activities, explore features of technology, compose lesson plans, and peer teach. 
Following the CALL intervention were classroom  observations  to  capture  teachers’  actions  in  
CALL integration in their classrooms. 
In other words, this study, situated within the TPACK framework, intends to investigate 
the impact that TPACK-in-Action CALL Workshops have on elementary English teachers in 
Taiwan, including whether  the  CALL  workshops  meet  participants’  expectations  in  helping them 
learn  to  integrate  CALL  in  their  teaching;;  whether  they  contribute  to  the  change  in  participants’  
perception  toward  CALL  and  CALL  integration  and  the  development  of  participants’  TPACK  
proficiency; and whether participants have transferred and adopted the CALL competencies 
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learned in the CALL workshops to their classroom teaching. Results will be presented and 
discussed based on the four main perspectives of the impact addressed in the research questions. 
5HVHDUFK4XHVWLRQV
The study aims to answer  the  general  question,  “What  impact  do  the  TPACK-in-Action 
CALL Workshops have on elementary English teachers in Taiwan as part of their professional 
development  in  integrating  CALL  into  their  teaching?”  The  impacts  of  the  TPACK-in-Action 
CALL Workshops were investigated from different perspectives:  
1. How do the TPACK-in-Action CALL Workshops meet the expectations of elementary 
English teachers in Taiwan as part of their professional development? 
2. What was the impact of the TPACK-in-Action CALL Workshops on the perceptions and 
attitudes of elementary English teachers in Taiwan toward CALL and CALL integration 
in English teaching? 
3. What was the impact of the TPACK-in-Action CALL Workshops on how elementary 
English teachers in Taiwan perceive their TPACK competency levels, in knowledge and 
in implementations? 
4. What and how many CALL competencies do elementary English teachers in Taiwan 
learn and develop in the TPACK-in-Action CALL Workshops and adopt and transfer to 
their classroom teaching? 
5HVHDUFK4XHVWLRQ+RZGRWKH73$&.LQ$FWLRQ&$//:RUNVKRSVPHHWWKH
H[SHFWDWLRQVRIHOHPHQWDU\(QJOLVKWHDFKHUVLQ7DLZDQDVSDUWRIWKHLUSURIHVVLRQDO
GHYHORSPHQW"
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Research  question  1  aims  at  examining  participants’  expectations  of  the  professional  
development intervention in CALL and discovering if the TPACK-in-Action CALL Workshops 
met their expectations in helping them integrate CALL into their teaching. As noted by Kessler 
(2006, 2007), teachers did not find that formal teacher education courses effectively prepared 
them to integrate CALL in their classroom. However, with the guidance of TPACK-in-Action 
model, it was anticipated that the CALL workshops would serve the purpose of helping teachers 
develop their CALL competencies.  
5HVHDUFK4XHVWLRQ:KDWZDVWKHLPSDFWRIWKH73$&.LQ$FWLRQ&$//:RUNVKRSVRQ
WKHSHUFHSWLRQVDQGDWWLWXGHVRIHOHPHQWDU\(QJOLVKWHDFKHUVLQ7DLZDQWRZDUG&$//DQG
&$//LQWHJUDWLRQLQ(QJOLVKWHDFKLQJ"
The literature  suggests  that  teachers’  perceptions  of CALL influence if and how they 
incorporate CALL activities into their teaching (Atkins & Vasu, 2000; Lam, 2000; Liu, 
Theodore, & Lavelle, 2004; Milbraith & Kinzie, 2000). Research question 2 sought to learn 
about  participants’  perceptions  of  CALL  and  CALL integration and if the TPACK-in-Action 
CALL  workshops  contribute  to  the  changes  in  the  elementary  English  teachers’  perceptions  and  
attitudes. 
5HVHDUFK4XHVWLRQ:KDWZDVWKHLPSDFWRIWKH73$&.LQ$FWLRQ&$//:RUNVKRSVRQ
KRZHOHPHQWDU\(QJOLVKWHDFKHUVLQ7DLZDQSHUFHLYHWKHLU73$&.FRPSHWHQF\OHYHOVLQ
NQRZOHGJHDQGLQLPSOHPHQWDWLRQV"
With the TPACK-in-Action CALL workshops designed to help participants understand 
TPACK and develop TPACK competency effectively, which led to the integration of technology 
in  teaching,  research  question  3  intends  to  identify  if  participants’  self-perceived TPACK 
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competency develops after completing the TPACK-in-Action CALL workshops and whether the 
development can be attributed to the TPACK-in-Action CALL Workshops.  
5HVHDUFK4XHVWLRQ:KDWDQGKRZPDQ\&$//FRPSHWHQFLHVGRHOHPHQWDU\(QJOLVK
WHDFKHUVLQ7DLZDQOHDUQDQGGHYHORSLQWKH73$&.LQ$FWLRQ&$//:RUNVKRSVDQG
DGRSWDQGWUDQVIHUWRWKHLUFODVVURRPWHDFKLQJ"
Through multiple data sources, research question 4 intends to explore whether 
participants’  CALL  competencies  developed  through  the  TPACK-in-Action CALL Workshops 
are transferred and adopted into their teaching. With the addition of observation as one of the 
data sources,  teachers’  actions  can  be  captured  and  triangulated  with  their  knowledge  and  
competencies developed to further understand the impact of the CALL workshops. 
&KDSWHU6XPPDU\
 The literature that informed teacher education in CALL and TPACK was reviewed in this 
chapter. To begin with, the benefit of CALL for language learning and teaching was addressed 
and the significance of teacher education in CALL was pointed out. Then, literature related to 
teacher education in CALL was discussed in three different sections. First, the approach of 
CALL teacher education courses was discussed, which led to the conclusion that the design of 
CALL education courses should aim to help teachers be equipped with more than technology 
knowledge and be situated in an authentic learning context, such as the use of technology while 
learning to integrate technology. Second, the literature on the impact of CALL teacher education 
was analyzed, among which the majority of studies focused on the impact of the perceptions and 
confidence  levels  but  not  how  the  education  courses  contribute  to  teachers’  development  of  
CALL competency and equip them to integrate CALL in their teaching. Furthermore, given that 
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the limited numbers of studies investigating how teachers adopt their learning in the courses into 
CALL integration were based on self-report data, the argument rose in favor of the addition of 
observations as one of the data sources to complement the survey and interview data. The 
TPACK framework adapted to guide this study was also explained in detail and the assessment 
of TPACK was illustrated, which was synthesized with CALL competency, what teachers need 
to integrate CALL. Based on the literature review, a gap in the design and implementation of 
teacher education in CALL was identified; thus, the TPACK-in-Action model was created and 
proposed to guide the CALL intervention conducted in the present study.  
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&+$37(50(7+2'2/2*<
This chapter explains the mixed methods design methodology, describes the sampling 
process and the participants, including their backgrounds and baseline information about their 
expectations of the CALL workshops, perceptions toward CALL and CALL integration, and 
their self-perceived TPACK competencies. This chapter also introduces the TPACK-in-Action 
CALL workshops, including its design and rationale as well as the implementation and materials. 
Then, the materials used for data collection, procedures used for data collection, as well as 
methods used for data analysis are listed and explained in detail. 
5HVHDUFK'HVLJQ
The present study adopts a case study approach, situated in a mixed methods design. A 
case  study  is  “an  exploration  of  a  ‘bounded  system’  or  a  case  (or  multiple  cases)  over  time  
through detailed, in-depth data collection involving multiple sources or information rich in 
context”  (Creswell,  1998,  p. 61) to understand the complexity and dynamic nature of a particular 
phenomenon and to discover the connections among experiences and behaviors (Johnson, 1992). 
As Duff (2008) pointed out, the advantage of qualitative case studies is that they provide depth 
and  insight  into  participants’  learning  processes  through  thick  description.  She  also  argued  that  a  
case study could be analyzed quantitatively even though it is generally associated with 
qualitative analysis. In fact, data collected from qualitative and quantitative methods complement 
each other and offset the weaknesses that may occur when only one of them is used in isolation 
(Creswell & Plano Clark, 2007). Therefore, this study takes on a mixed methods design, 
employing the Convergence Model of Triangulation Design (See Figure 3). The mixed methods 
design uses multiple sources and the mixing of both qualitative and quantitative data to test 
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hypotheses as well as to provide multiple perspectives on a problem (Creswell & Plano Clark, 
2007). Moreover, the Convergence Model allows the researcher to collect and analyze 
quantitative and qualitative data separately on the same phenomenon. By comparing and 
contrasting, the different results can be converged during the interpretation. In this study, 
quantitative data were collected through survey questionnaires before and after the CALL 
workshops. The qualitative data emerged from workshops, observations, interviews, and 
document analyses during and after workshops. Findings from qualitative and quantitative data 
analyses were then compared and contrasted in order to better understand the impact that the 
CALL intervention had on the Taiwanese English teachers in their attitudes toward CALL and 
technology integration as well as their actions and adoption of technology integration into their 
teaching. 
 
 
 
Figure 3. Convergence Model: Triangulation Design (Creswell & Plano Clark, 2007, p. 63) 
  
 54 
5HVHDUFK&RQWH[W
 The research was conducted in elementary English classrooms in Taiwan. There are two 
reasons why there is a strong need to conduct a study such as the present one in Taiwan. First, 
Taiwan has recently undergone education reform in the last decade. As a result, the new K-12 
curriculum guideline has now mandated that English education be offered for third grade and 
above in elementary schools (English education for grade 1 and 2 is optional for individual 
schools to decide based on the availability of resources and teachers) while it used to start in 
junior high school level. Compulsory English education contains a minimum instruction time of 
two hours per week. To qualify as an elementary English teacher, teachers have to complete the 
English Teacher Preparation Program offered by a limited number of universities in Taiwan and 
then obtain an English Teacher Teaching Certificate. One recent reform plan entitled  “Plan  of  
Enhancing  the  Effect  of  English  Instruction”  states  that  the  Ministry  of  Education  is dedicated to 
assisting local education bureaus to promote and enhance the effect of English education in order 
to improve the competency levels among elementary and high school students (Ministry of 
Education, 2009) by strengthening the teaching ability among inservice English teachers. One 
example of how to do this is to encourage English teachers to participate in teacher 
professional development courses and in the professional learning community.  
 Moreover, with the understanding that education quality may improve through the 
promotion of technology integration, the Ministry of Education of Taiwan proposed a plan to 
make the Information Education Infrastructure a component of the ministry’s Educational 
Reform Action Program implemented since 1999 (Chen, 2008). The Ministry of Education later 
announced in the “Blueprint of Information Education in Elementary and Junior High 
Schools” (Ministry of Education, 2001) that teachers should be the driving force for guiding 
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all citizens to becoming proficient in technology literacy and learning skills. Recently, the 
Ministry of Education allocated a budget that aims at digitalizing classrooms in order for 
teachers to have the facilities and equipment such as computers and projectors, to facilitate and 
enhance teachers’  teaching  and  students’  learning.  
 With  the  government’s  new  guidelines  for  implementing  compulsory  English  education  
in elementary schools and the will to promote and support the use of technology in the 
educational sector, the need to help inservice English teachers be ready for CALL integration 
seems more pressing than ever before.  
6DPSOLQJ
The study employed a purposeful sampling process to recruit intended participants. Full-
time English teachers from Taipei and Kaohsiung, the two biggest cities in Taiwan, were 
recruited for two reasons. One is that full-time English teachers teach only the subject of English 
in the elementary school. Due to the increasing demand of English teachers as well as some 
administrative issues, some schools have to go with the alternative of hiring substitute teachers to 
teach English. However, the substitutes are asked to teach not only English but also other 
subjects to fill the required teaching hours each week. Because this study focuses on English 
teachers, it sought to recruit full-time English teachers who are fully dedicated to English 
teaching. Second, since Taipei and Kaohsiung are the biggest two cities in Taiwan, the Education 
Bureaus work closely with the Ministry of Education, where the schools are kept updated with 
the latest policies and education reform. In other words, participants for this study are those who 
are aware of and working within up-to-date environments in terms of policies and requirements 
expected of an English teacher in Taiwan.  
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In order to reach the intended participants, a request was sent to the Education Bureau of 
Kaohsiung to make an announcement on the official website for National Teachers Professional 
Development (NTPD) (See Figure 4) in August 2012. In the announcement, the purpose of the 
CALL workshops as well as the benefits for and responsibilities of participants were clearly 
stated. It was clearly stated that all elementary English teachers were welcome to participate in 
the CALL workshops. In other words, all English teachers had equal access and opportunity to 
take part in the workshop as part of their professional development. On this note, it is a 
requirement for all teachers in Taiwan to fulfill 18 hours of professional development training 
during an academic year. However, the training is not limited to specific topics, and therefore 
teachers can choose from the list of training and workshops listed on NTPD website, such as the 
CALL workshops offered in the current study. The second method to reach intended participants 
was to make direct contact with elementary schools and offer to present the study and recruit 
participants. The researcher made only one presentation at one elementary school because the 
number of intended participants had been reached. In the end, 29 full time English teachers were 
recruited to participate in CALL intervention, of whom 13 gave consent to allow observations in 
their classrooms. 
 
Figure 4. Screenshots of National  Teachers’  Professional  Development  Website 
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3DUWLFLSDQWV
Participants who agreed to participate in this study are 29 full-time elementary English 
teachers in Taiwan. Of these, nine teachers were recruited to participate in the study through a 
formal presentation of the study in Taipei, and thus, they all teach at the same school. The other 
20 teachers from Kaohsiung sent in their registration forms through the NTPD System after 
learning about the study. They were English teachers from six different elementary schools in the 
area. In the study, participants are addressed as the Workshop group and the Observation group, 
of which the latter referred specifically to the participants who participated in not only the CALL 
workshops but also the observations; the former referred to all teachers who participated in the 
CALL workshops. 
7KH:RUNVKRSJURXS
Initially, there were 29 teachers participated in the 15-hour CALL workshops, only 24 
participants completed all required components for the study such as workshops and surveys. 
Therefore, data from only 24 participants were included for data analysis of the study. Of the 24 
participants who underwent the CALL workshops, all are full-time elementary English teachers 
in Taiwan (See Table 4). The majority of the participants were female (88%), aged between 30 
and 40 (58%). Half of the participants held a Master degree in Education, English Study and 
Methods, or Linguistics; the other half held a Bachelor degree in TESOL, English, Economics, 
or Chinese. More than two thirds of participants were experienced elementary teachers, with six 
to 16 years of teaching experience (70%). Two participants were novice teachers who had been 
teaching English for only two years. In addition, only three participants had experience teaching 
different levels other than elementary level English, including high school and college.  
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Table 4. Background Information of Participants 
%DFNJURXQG,QIRUPDWLRQ RI3DUWLFLSDQWVQ  
*HQGHU
Female 21 
Male  3 
(GXFDWLRQ 
Master 12  
Bachelor 12 
7HDFKLQJ([SHULHQFH 
1-5 years 7 
6-10 years 9 
11-16 years 8 
$JH*URXS
25-30 2 
31-35 7 
36-40 7 
41-45 5 
46-50 3 
/HYHOVRI(QJOLVK7DXJKW 
Elementary 24 
High school  3 
College 2 
([SHFWDWLRQRIWKH&$//
:RUNVKRSV 
Mean (SD) 
4.03 (0.55)*1 
3HUFHSWLRQVRI&$// 3.58 (0.34)*2 
73$&.FRPSHWHQF\ 3.09 (0.54)*1 
*1 : 1=lowest; 5=highest.; *2 : 1=the least favorable 5=the most favorable. 
 
 
In addition to background information, participants were asked to indicate their 
expectations of the CALL workshops, their perceptions of CALL and CALL integration, and 
their current TPACK competency on a five-point Likert scale, with 1 being the lowest or the 
least favorable and 5 being the highest or the most favorable. To begin with, participants 
appeared to have high expectations of the CALL workshops, showing an average score of 4.03 
(0.55). Their expectations were particularly high on two items: I expect the CALL workshop to 
help me make effective decisions regarding the integration of technology in my classes 
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(Mean=4.21, SD=0.51); and I expect the CALL workshop to help me use the Internet for teaching 
(Mean=4.17, SD=0.38).  
When asked about their perceptions of CALL and CALL integration, the average score of 
3.58 (0.34) indicated high-medium perceptions. Among all 21 items, participants showed only 
favorable perceptions toward three items: I would like to learn more about how to integrate 
technology (with pedagogy) in my teaching (Mean=4.33, SD=0.56), Online materials make my 
preparation for class easier and more effective (Mean=4.08, SD=0.65), and I think integrating 
technology in my teaching can enhance  my  students’  learning  in  English (Mean=4.04, SD=0.46). 
They also expressed that they need more support from their school to help them incorporate 
technology (Mean=4.25, SD=0.61).  
Participants were also asked to rate their TPACK competency levels before the CALL 
workshops. The average of 3.06 (SD=1.18) signified a medium level TPACK competency. In 
other words, participants did not think that they were highly competent in integrating technology 
into their content teaching with sound pedagogy. They perceived themselves with the lowest 
TPACK competency in the use of online tools for distance learning: I can use online discussion 
forums  to  examine  the  problems  that  may  occur  in  students’  learning  of  the  subject  content 
(Mean=2.21, SD=1.02); I can use an online student learning portfolio to assess students’ 
comprehension and learning (Mean=2.25, SD=1.03); and I can use information and 
communication technologies (ICTs) that allow students to communicate and interact with 
teachers or experts from a distance (Mean=2.25, SD=0.74). However, participants seemed to 
have stronger confidence in using video clips in their teaching because the two highest rated 
competency items were related to the use of video clips in teaching: I can use video clips (e.g. 
from YouTube) to teach specific abstract concepts (Mean=4.21, SD=0.88); I can use video clips 
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(e.g. from YouTube) to help students understand the subject content more easily (Mean=4.29, 
SD=0.55).  
7KH2EVHUYDWLRQJURXS
Among the 24 participants, 13 agreed to participate in the observation phase of the study. 
As seen in Table 5, all participants are female except one, Darcy (a pseudonym) who holds an 
MA degree in Linguistics and is currently a PhD student of Linguistics in Taiwan. He has ten 
years of experience in teaching elementary and high school English. He has just recently moved 
to a new school and has a classroom equipped with an interactive whiteboard, a teacher station, 
and six student computers. He mentioned that he started using the equipment in the classroom on 
a regular basis after the CALL workshops. 
Faye and Sarah are the only two teachers who are in their twenties and have only two 
years of teaching experience, all at the elementary level of English. Both teachers stated in  
the interviews that they are still learning in and exploring this profession, and therefore are open 
to CALL and would like to learn how they can integrate CALL in their teaching. 
Alice, Shelly, Stella, and Zelda are the teachers who have more than ten years of English 
teaching experience in elementary schools. In fact, all four are pioneers of elementary English 
education in Taiwan because they embarked on their teaching careers when English was first 
included in formal education, and they have been teaching ever since at the same school. In other 
words, not only did they know the history and development of elementary English education in 
Taiwan, they had lived and grown from this teaching experience. Among the four teachers, Alice 
and Stella were the only two teachers who had English learning experience outside of Taiwan. 
Alice moved to the USA when she was young and did not go back to Taiwan until she had  
  
Table 5. Background Information of the Observation Group  
3DUWLFLSDQWV
SVHXGRQ\P
*HQGH
U (GXFDWLRQ
7HDFKLQJ
([SHULHQFH
\HDUV
$JH
*URXS
/HYHOV
7DXJKW
([SHFWDWLRQ
RIWKH&$//
ZRUNVKRSV
3HUFHSWLRQV
RI&$//
73$&.
FRPSHWHQF\
0HDQ6WG'HYLDWLRQ
$OLFH Female BAs in Chinese & Economics 12 35+ elementary 4.04 (0.61) 3.71 (0.64) 3.00 (1.32) 
'DUF\ Male MA in Linguistics 10 35+ 
elementary 
high school 3.64 (0.57) 3.38 (1.07) 3.13 (1.23) 
)D\H Female BA  2 25+ elementary 4.00 (0.00) 3.62 (0.59) 3.58 (1.02) 
)ORUHQFH Female MA in Chinese Literature 5 45+ elementary 3.92 (0.28) 3.48 (0.75) 2.83 (1.01) 
*LQD Female MA in Education  8  35+ elementary 5.00 (0.00) 3.71 (0.46) 3.33 (1.49) 
+HDWKHU Female BA in English 3 40+ elementary 4.00 (0.00) 3.24 (0.89) 2.88 (1.08) 
-DVPLQH Female BA in English 7 30+ elementary 3.88 (0.33) 3.67 (0.73) 3.63 (1.13) 
-XOLD Female 
MA in English 
Study & 
Methods 
5 35+ elementary 4.00 (0.00) 3.43 (0.75) 2.88 (0.99) 
6DEULQD Female MA in Applied Linguistics 15 40+ 
elementary 
high school 4.00 (0.00) 3.76 (0.62) 3.33 (0.96) 
6DUDK Female BA in English 2 25+ elementary 4.20 (0.50) 3.57 (0.51) 3.83 (0.56) 
6KHOO\ Female BA  12 35+ elementary 4.00 (0.00) 3.57 (0.68) 3.29 (0.91) 
6WHOOD Female BA in TESOL 12 40+ elementary 3.96 (0.20) 3.29 (0.46) 2.54 (0.78) 
=HOGD Female BA in English 11 40+ elementary 4.00 (0.00) 3.38 (0.67) 2.42 (0.83) 
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completed her college education. Stella spent some time taking courses for her TESOL 
certificate in the USA. All four teachers think that after a decade, English education in Taiwan 
needs to be revisited and that there might be room for technology in English education if planned 
well.  
Florence and Heather appeared to be quite new to English teaching, with five and three 
years of experience respectively. However, they are experienced teachers who have had more 
than 15 years of teaching experience in various subjects in elementary schools. They decided to 
switch the focus of their teaching to English and therefore were still at the learning stage in terms 
of content. Both indicated that they are open to new technology that could potentially facilitate 
their teaching. However, they stated that it would take them longer time to learn how technology 
worked and adopt it into their teaching because they were definitely digital immigrants. 
Among the 13 teachers, Gina, Jasmine, Julia, and Sabrina are the more techno-savvy 
teachers. All four teachers had a fair amount of experience in English teaching, five to 15 years, 
and three of them hold a Master degree in English and Education. Gina, Jasmine, and Julia are in 
their thirties. All stated that they have been trying to incorporate technology into their teaching. 
Sabrina also indicated that she has already established a routine use of technology in her teaching 
and did not like changes.  
In general, the Observation group showed high expectations of the CALL workshops 
(Mean=4.08, SD=0.42), high-medium perceptions of CALL and CALL integration (Mean=3.52, 
SD=0.17), and a medium level of self-perceived TPACK competency (Mean=3.13, SD=0.74). 
Looking at the 13 teachers individually, Gina and Sarah expressed the highest expectations of the 
CALL workshops. Darcy was the one who showed the lowest expectation (Mean=3.64, 
SD=0.57). He also expressed low-medium perceptions toward CALL and CALL integration. He 
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mentioned during the interview that he had hardly used any of the equipment in his classroom, 
including the interactive whiteboard and the six student stations before the CALL workshops. 
Stella, Heather, and Zelda held the same low-medium perceptions toward CALL and CALL 
integration. However, Sabrina, Alice, and Gina showed the most favorable perceptions among 
the 13 teachers, with the highest mean score of 3.76 (SD=0.62), which indicated a high-medium 
perception. In other words, the Observation group did not hold favorable perceptions toward 
CALL and CALL integration before the CALL workshops.  
As to their TPACK competency, Sarah, Jasmine, and Faye rated themselves obtaining the 
highest TPACK competency level among all 13. However, the highest score was 3.83, which 
indicated merely a high-medium level competency. Five teachers perceived themselves with low 
TPACK competency, with which the lowest mean scores were associated with Zelda 
(Mean=2.54, SD=0.78) and Stella (Mean=2.42, SD=0.83). In all, the Observation group did not 
perceive themselves with high TPACK competency before the CALL workshops.  
3DUWLFLSDQWV¶%DVHOLQH,QIRUPDWLRQLQ7HFKQRORJ\.QRZOHGJHDQG8VH
Participants were asked to indicate their knowledge about and experience of their 
technology use in English teaching prior to the workshops. In the pre-workshop survey, they 
were asked to identify from a list of 40 technologies containing iPad apps, Web 2.0, and other 
software provided if they knew about the technology and also if they had used the technology in 
their teaching (See Appendix A). In addition, they were asked to list the technology they knew or 
used in their teaching if they could not find it on the list provided. Among the 40 items, 17 were 
identified by participants, among which PowerPoint, Facebook, Google Sites, and Google Earth 
were identified as the top four known tools on the list. However, only seven of them were used in 
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participants’  teaching, of which no iPad apps were included (See Table 6). As mentioned, 
PowerPoint appeared to be the most common technology known and used among all 
participants: 88 percent of all participants stated that they knew about this technology, and 58 
percent used it to teach English. In fact, all 13 participants who participated in the observation 
indicated that PowerPoint is the basic tool that they used for their teaching on a regular basis. 
The next most known tools identified were Facebook and Google Sites. However, all but 
one of the participants had never incorporated either of them in their teaching environment. Most 
participants reported that these two tools appeared to be more for personal uses. In fact, the 
majority of participants indicated that they never thought of Facebook or Google Sites as a piece 
of educational technology. One exception observed was Jasmine, who created a Facebook page 
to share with other English teachers. Instead of using it as a teaching tool in her classrooms, 
however, she used the page as a resource to share teaching materials with other English teachers 
and as a platform to announce her classroom activities. The intended audience was not her 
students but instead her colleagues. 
The other technologies that participants knew about and used in their teaching were an 
Interactive Whiteboard, Google Earth, Movie Maker, Blogger, and Audacity. Seven participants 
indicated that they knew about interactive whiteboards and also had used one in teaching. 
However, participants stated that the experience was very limited due to the availability of the 
whiteboard. In addition, these teachers had encountered some problems when using it, such as 
sensitivity of the board, availability of the software, and technological support, even though they  
 
 Table 6. Participants’  Technology  Knowledge  and  Use  
 7KH:RUNVKRS*URXSSDUWLFLSDQWV  7KH2EVHUYDWLRQ*URXSSDUWLFLSDQWV
Technology 
knowledge 
and Use 
(prior to 
workshop
Knew about it Used to teach  Knew about it Used to teach 
 PowerPoint 21  PowerPoint 14  PowerPoint 13  PowerPoint 13 
 Facebook 15  Interactive Whiteboard 7  Facebook 11 
 Interactive 
Whiteboard 6 
 Google Sites 11  Google Earth 4  Google Sites 9  Google Earth 6 
 Google Earth  10  Movie Maker 4  Google Earth  9  Movie Maker 4 
 Blogger 8  Blogger 3  Blogger 4  Blogger  3 
 Movie Maker 8  Audacity 2  Interactive Whiteboard  8  Audacity 1 
 Interactive 
Whiteboard 7  Facebook 1  Movie Maker 6  Facebook 1 
 Google Docs 5    Google Docs 3   
 Audacity 3    Moodle  3   
 Moodle 3    Audacity 2   
 Text to Speech 2    Text to Speech 2   
 iPad apps:     iPad apps:    
o Discovery 3   o Discovery 2   
o Nasa 3   o Nasa 2   
o ABC Phonics 1   o ABC PocketPhonics 1   
o Evernote 1   o Evernote 1   
o iBook 1   o iBook 1   
o ShowMe 1   o ShowMe 1   
 
65 
 found the tool useful in facilitating the teaching process and allowing students to participate. In 
other words, the thought of continued use of this tool did not appear to be intriguing nor possible 
or feasible. 
Participants also reported occasional uses of Google Earth, Movie Maker, and Audacity, 
of which the latter two were mainly used to help prepare their teaching materials and the former 
was used in the classroom as a tool to show students places when teaching topics related to. 
traveling. The only technology used to promote students’  productivity  was  Blogger.  Darcy  and  
Sabrina indicated that they used Blogger to allow students to participate in discussions on one 
topic. However, their experiences with this tool were not frequent or extensive. 
As far as iPad apps were concerned, a limited number of participants (five) indicated that 
they had prior knowledge. There were only six of the iPad apps identified, including iBook, 
Nasa, Discovery, Evernote, ShowMe, and ABC Phonics. However, none of the participants 
reported any experience using iPad apps in their teaching. In other words, iPad apps appeared to 
be a new territory to explore for language teaching among elementary English teachers in 
Taiwan.  
In sum, the information collected indicated that not only did participants have limited 
knowledge about the majority of the technologies listed, they also had little experience in 
incorporating those technologies in English teaching prior to the CALL workshops. However, 
the 13 participants who participated in the observations appeared to have obtained the most 
technology knowledge and use among all participants. 
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73$&.LQ$FWLRQ&$//:RUNVKRSV
The purpose of the TPACK-in-Action CALL workshops in the present study was to help 
English teachers (1) learn how to successfully integrate CALL into their teaching (develop 
TPACK competency needed); and (2) adopt what they have learned (CALL competency) in the 
CALL workshops effectively to their classroom teaching. The TPACK-in-Action workshops, 
guided by the TPACK-in-Action model, were designed to maximize the impact of the workshops 
in leading participants to develop their TPACK competency and adopt their CALL competencies 
in their teaching. 
Rather than simply expanding technology knowledge generally, the TPACK-in-Action 
CALL workshops aimed at leading elementary English teachers in Taiwan to develop 
multifaceted knowledge (content, pedagogy, and technology knowledge) to understand the 
significance of the interactions and connections of the three, to develop familiarity with 
technology affordance and solutions in language teaching, and to adopt and demonstrate CALL 
competency in their teaching. As Koehler and Mishra (2005) illustrated,  
Good teaching is not simply adding technology to the existing teaching and content 
domain. Rather, the introduction of technology causes the representation of new concepts 
and requires developing a sensitivity to the dynamic, transactional relationship between 
all three components [technology, pedagogy, content] suggested by TPCK framework. 
(p.134)  
 Two series of TPACK-in-Action CALL workshops were conducted in Taiwan, one in 
Taipei (Sept.-Oct. 2012) and the other in Kaohsiung (Oct.-Nov. 2012), each of which contained 
five individual workshops. As seen in Figure 5, the five workshops covered a variety of content, 
including vocabulary, writing, reading, and integrated skills. For each workshop, particular  
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Figure 5. Schedule of the TPACK-in-Action Workshops 
 
technology and tools were selected based on their affordance to meet the content objective. The 
technology/ies selected included Web tools, software, and iPad apps (See Table 7). A typical 
CALL workshop was planned to last three hours, during which participants were taken through 
the intended five steps to learn about CALL integration in content and context. The five steps are 
(1) Modeling; (2) Analyzing 3) Demonstrating; (4) Application; and (5) Reflection, each of 
which took different amounts of time, ranging from 25 to 60 minutes, to complete (See Figure 
6).  
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Table 7. Content and Technology Covered in the CALL Workshops 
Workshop Content Technology integrated  
1 
Course 
Management/ 
ePortfolio 
 Google Sites  
 Google Docs  
 Google Voice 
 Schoology 
 PowerPoint 
 
2 Vocabulary, Listening 
 Google Sites  
 Spelling City 
 YouTube  
 Google Docs  
 PowerPoint 
 Search 
 Dragon Dictation 
 Quick Voice 
 Text to Speech 
3 
 
Reading, Writing, 
Integrated Skills 
 Google Sites  
 Bubbl.us  
 PowerPoint 
 TitanPad 
 Google Docs 
4 Integrated Skills 
 Google Sites  
 PowerPoint 
 VoiceThread 
 
5 iPad Apps 
 Dragon Dictation 
  
 QuickVoice  
 PowerPoint 
 Doodle Buddy 
 VoiceThread 
 Painting and Story House 
 iBook 
 
  
 
Figure 6. Steps of the TPACK-in-Action CALL Workshop 
Reflection 
reflecting upon learning that occurred in the workshops-20 mins 
Application 
applying what was learned, e.g., lesson plans, peer teaching-50-60 mins 
Demonstrating 
demonstrating how technology works in context-40-50 mins 
Analyzing 
analyzing the modeled lesson within the TPACK framework-20 mins 
Modeling 
modeling a CALL lesson (task)-20-30 mins 
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0RGHOLQJ
Each  CALL  workshop  started  with  the  instructor’s  modeling of a CALL activity with a 
focus on a specific language skill such as vocabulary or writing. Through the modeling step, 
participants were given the opportunity to see technology in action in content and context. As 
participants worked through the CALL lesson, they were expected to look at the experience from 
two perspectives, as a student and as a teacher, of which the latter enabled them to examine 
closely the rationales of how and why technologies were selected to fulfill the teaching goals and 
the former to understand the merits and challenges of the CALL lesson for language learning. 
Figure 7 shows the modeled CALL lesson from Workshop 2, teaching Halloween vocabulary. 
To put together the Halloween vocabulary lesson, Google Sites was employed as a course 
management platform where all teaching materials were uploaded, YouTube video was selected 
to teach the target words, Google Docs and Spelling City were used for the brainstorming 
activity and vocabulary practice activities respectively, and a set of presentation slides was 
created in PowerPoint. All teaching materials were uploaded to the website and clear direction 
was also provided. The teaching started with the brainstorming activity, followed by a short 
teaching of the target Halloween vocabulary. Then, participants were asked to follow the 
instructions and get started with the vocabulary practice activities. The class then regrouped and 
went through the target vocabulary again before the vocabulary test was administered, which was 
done online. Participants were able to receive instant feedback and a score right after they 
completed the test. While going through the modeled CALL acidity, participants were expected 
to look at the experience from two perspectives, as a student and as a teacher, of which the latter 
enabled them to examine closely the rationales of how and why technologies were selected to 
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fulfill the teaching goals and the former to understand the merits and challenges of the CALL 
lesson for language learning. The modeled CALL lesson took around 30 minutes to complete, 
which corresponded well to the actual instruction time the teacher had in class. 
 
 
Figure 7. A Sample CALL Lesson Modeled in the TPACK-in-Action Workshop 
 
$QDO\]LQJ
The next step was to take participants through an analysis of the modeled CALL lesson within 
the TPACK framework, illustrating how the CALL lesson was put together and why it was put 
together that way, leading participants to understand how the three fundamental knowledge 
domains, content, pedagogy, and technology, interrelated (See Figure 8). The purpose of the 
Halloween vocabulary lesson was clear, that is, to teach words related to the holiday (content), 
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and the pedagogy and technology were mainly selected to achieve the content objective. For 
example, Google Sites was employed as a course management platform because the lesson was 
conducted in a computer lab where each participant had access to a computer; Google Docs was 
selected to create the brainstorm activity for the group to work collaboratively, and Spelling City 
was used to create a variety of activities for practicing the target vocabulary, including 
pronunciation and spelling and then a test. In addition, different teaching strategies were selected 
to facilitate the learning process and enhance the learning outcome. For example, the group 
brainstorming activity allowed participants to support each other at the initial stage. The 
individual practices of the vocabulary activities created using Spelling City allowed participants 
flexibility in individual paces and learning styles. After going through the analyzing step, 
participants were aware of the rationales behind the decisions on how and why the CALL lesson 
was put together. The analysis typically took 20 minutes to complete. 
 
 
Figure 8. A Sample Analysis on the Modeled CALL Lesson 
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'HPRQVWUDWLQJ
In the demonstrating step, participants had the opportunity to develop their technology 
knowledge about the tools that were integrated in the CALL lesson in context. Step-by-step 
instruction helped participants navigate through the target technology. Through demonstrations 
and hands-on activities in performing tasks, participants learned about features and the 
affordance of the technology as well as the importance of matching them with the content 
teaching with appropriate pedagogy. For example, to learn about the features and affordance of 
Spelling  City,  participants  first  followed  the  instructor’s  demonstration  and  step-by-step 
instructions (See Figure 9) provided to register for an account, learn to create a vocabulary list, 
and turn the vocabulary list into a variety of activities for practicing pronunciation and spelling. 
They were then asked to select a list of target vocabulary from their textbooks to create a 
vocabulary list in Spelling City and turn it into different vocabulary practice activities, such as 
word unscrambles, missing letters, and word matches (See Figure 9). To demonstrate 
participants’  acquisition,  they  were  asked  to  email  the  links  to  their  activities  to  the  instructor  and  
their peers and then embed the activities into their Google Sites. In this step, participants were 
not allowed ample time, usually 40-50 minutes depending on the number and the nature of the 
technology selected. However, it was made clear to participants that they would need to invest 
their own time navigating through the technology in order to master it. 
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Figure 9. A Sample Task Demonstrating What Was Learned 
 
$SSOLFDWLRQ
After going through the first three steps, modeling, analyzing, and demonstrating, 
participants were expected to move on to the next step, that is, applying what they had learned to 
their teaching. They were asked to compose a CALL lesson plan and if time allowed, peer teach 
the  lesson.  With  the  content  learning  objectives  in  mind,  participants’  tasks  were  to  compose  a  
CALL lesson plan with a selection of appropriate pedagogy and technology. During the 
application step, participants usually worked in groups because working in groups stimulates and 
advocates the learning to occur, as Kamhi-Stein (2000) noted. Moreover, with different 
backgrounds and teaching experiences, it was also a great opportunity for participants to share 
and exchange experiences while applying newly learned knowledge. A lesson plan guide was 
provided for participants to direct their thoughts on the interplay of the three components, 
content, pedagogy, and technology, as they composed their lesson plans (See Figure 10). When 
completed, participants shared their lesson plans in the online learning community for comments 
and feedback from peers. In addition to lesson plan writing, participants had the opportunity to 
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turn knowledge into action, in other words, peer teach the CALL lesson they created should time 
allow. Not only did the peer teaching activity put participants into the action mode, it helped 
them realize the importance of bridging the gap between theory and practice as they described it: 
Knowing is one thing, doing is another. The activity also allowed participants to again witness 
CALL in action as their colleagues taught the CALL lesson. The application step, out of all 
steps, usually took the longest time, 50-60 minutes, because this is a critical step where 
participants demonstrated their acquisition in knowledge and turned knowledge into actions. 
 
 
 
Figure 10. Sample Lesson Plan Created in the TPACK-in-Action Workshop 
 
5HIOHFWLRQ
In the final step, reflection, participants were allowed some time to recast and reflect on 
what they had gone through and hence learned. A reflection guide was provided to help 
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participants through the reflection process. A mixture of formats for reflection was implemented 
during the workshops, including individual and group reflections. While individual reflections 
were collected through a survey questionnaire created using Google Forms (See Figure 11), the 
group reflections were brought together through group discussion and/or posts on the online 
learning community created on Google Sites. Participants were asked to indicate the impact of 
the CALL workshops, both as a whole and of each step, on helping them develop their TPACK 
competency and adopt their CALL competency. It typically took participants 15-20 minutes to 
complete the reflection in each workshop. Individual reflections were submitted directly online 
upon completion. Conversations and discussions about the group reflections sometimes extended 
to after the workshop so that all participants could be encouraged to respond to their peers’  posts  
and comments. In addition, some participants initiated questions or topics for extended 
discussion outside of the workshops, which was made possible in the online learning community. 
 
  
Figure 11. Reflection Activities in the TPACK-in-Action Workshop 
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0DWHULDOV
As stated in the previous section, this study adopts a case study approach, situated in a 
mixed methods design. In other words, both qualitative and quantitative data were collected to 
answer the research questions through four major sources. The four data sources included 
surveys, observations, interviews, and reflections (See Table 8). Different instruments were 
created and employed to collect intended data for analysis, including two survey questionnaires 
—the Perception survey and the TPACK survey—the observation instrument, the interview 
guide, and the reflection survey questionnaire and guide. Each will be described in turn. 
 
Table 8. Summary of Data Collection & Analysis 
0DWHULDOV 'DWD&ROOHFWLRQ,QVWUXPHQWV 'DWD&ROOHFWHG
6XUYH\V
 
 Survey questionnaires were 
created on SurveyMonkey. 
 There are two types of survey 
instruments:  
o The Perception Survey 
o The TPACK Survey 
 The surveys were administered 
among the Workshop group in 
two phases, before the CALL 
workshops (pre-workshop) and 
after the CALL workshops (post-
workshop). 
 
&ODVVURRP
2EVHUYDWLRQV
 
 Researcher’s  field  notes 
 The observation instrument was 
adopted from the Baran et al. 
(2012) study. 
 
 Observations were conducted in 
26 classes among the 
Observation group. (Each class 
was in a 40-minute session.)  
 
,QWHUYLHZV
 
 Questions emerged in the 
observations were addressed in 
the after-class interviews.  
 The semi-structured interview 
guide was developed by the 
researcher. 
 
 
 After-class interviews were 
conducted after each observation. 
 Two focus group interviews and 
two individual interviews were 
conducted with the Observation 
group after all observations were 
completed.  
 
5HIOHFWLRQV  The reflection questionnaire, 
created on Google Forms, was 
developed for the current study. 
 A reflection guide was also 
created for group reflections. 
 Reflection questionnaires and 
posted were collected in the five 
workshops from the Workshop 
group. 
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6XUYH\V
Two different types of surveys were administered to collect quantitative data: The 
Perception survey and the TPACK survey.  
The Perception survey 
The purpose of the Perception survey was to obtain information from 
participants, including information on demographic backgrounds, teaching experiences, 
and prior knowledge and use of technology in teaching as well as their perceptions and 
attitudes toward CALL and CALL integration, and their expectations of the CALL 
workshops.  
Adapted from Kessler (2007), 25 items  were  included  to  measure  participants’  
expectations of the CALL workshops (See Appendix B). These items reflect skills and 
knowledge relevant to a variety of teaching techniques, content teaching, decision 
making in relation to selection and use of technology, creating materials, and evaluative 
abilities related to computer-based instruction in successful CALL integration. 
Participants were asked to indicate their expectations (pre-survey) and satisfaction 
(post-survey) on a five-point  Likert  scale,  with  “1  Strongly  Disagree”  being  the  lowest  
expectation and  “5  Strongly  Agree”  being  the  highest. A  response  of  “3  Neutral”  was  
described as a medium-level expectation/satisfaction. The items were worded slightly 
differently between the pre-workshop survey and the post-workshop survey. For 
example, item 1 read as follows in the pre-workshop survey to examine  participants’  
expectations,  “,H[SHFWWKH&$//ZRUNVKRSVWRKHOSPHOHDUQWR Use the Internet for 
teaching.”  However,  the  same  item  read  as  “7KH&$//ZRUNVKRSVKDYHSUHSDUHGPH
WRUse the Internet for teaching”  (See Appendix C) in the post-workshop survey in 
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order to determine whether the CALL workshops met the expectations, hence 
satisfaction. Even though the items read differently in the two surveys, the scoring of 
the response to each item remained the same, 1 indicated the lowest and 5 the highest 
level of satisfaction. A response of 3 indicated a medium-level satisfaction.  
Furthermore, after the TPACK-in-Action CALL workshops were completed, the 
researcher re-examined the 25 items based on the content that was covered in the five workshops 
and came to the decision that 16 items (out of 25) would be included in data analysis.  As noted 
earlier, the purpose of the TPACK-in-Action CALL workshops was to help participants develop 
their CALL competencies to integrate CALL and adopt the CALL competencies to CALL 
integration to their teaching. Within the 15 hours of workshops, participants underwent the 
CALL integration lessons targeting teaching vocabulary, listening, speaking, writing, and 
reading through a selection of technologies, including Web 2.0 tools, iPad apps, and software-
based tools like PowerPoint to learn to integrate CALL to facilitate their instruction and promote 
students’  engagement,  collaboration,  and  productivity.  In  other  words,  some  aspects  of  CALL  
integration were not addressed or covered in the TPACK-in-Action CALL workshops, including 
using technology to create teaching materials or teach grammar, evaluating instructional 
materials or solutions for students’ performance, training learners to use technology related 
instructional materials, or to make effective decisions regarding the design of a technology 
learning space such as a computer lab. Thus, items related to these topics were excluded for data 
analysis.  
As for the perception items, they were also adapted and expanded from the 11 items of 
measurement  on  participants’  attitude  toward  technology  in  Kessler’s  (2007)  study.  In  the  end,  
24  items  were  included  in  the  survey,  with  21  items  measuring  participants’  perceptions  and  
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attitudes toward CALL and CALL integration and three toward the support and training needed 
and received (See Appendix A). In order to verify the validity of the items, two experts, 
professors in related fields, were consulted separately, and the items were revised before the 
survey was implemented. Participants were also asked to indicate their perceptions on the five-
point Likert scale, with 1 being Strongly Disagree (least favorable perception) and 5 being 
Strongly Agree (highest favorable perception). A  response  of  “3  Neutral”  indicated  participant’s  
neutral perception toward the item, neither favorable nor non-favorable. To counter-check the 
reliability  of  participants’  responses,  different  items  were  created  to  measure  the  same  issue.  In  
other  words,  participants’  responses  were  scored  and  calculated to indicate their perceptions and 
attitudes toward CALL and CALL integration, with 1 being the least favorable and 5 being the 
most favorable. The Perception surveys were administered in two phases, before the CALL 
workshop (pre-workshop) and after the CALL workshop (post-workshop) in order to examine 
the impact of the CALL workshops on the changes in participants’ perceptions and attitudes. The 
items concerning demographic background, teaching experiences, prior knowledge and use of 
technology in teaching, and prior experiences with the CALL workshops were excluded from the 
post-workshop survey. The post-workshop Perception survey was composed of items to measure 
participants’  perceptions  of  CALL  and  CALL  integration  and  their  levels of satisfaction of the 
CALL workshops. 
The TPACK survey 
The purpose of the TPACK survey was to understand the participants’  self-perceived 
TPACK competency level. Created and validated by Chuang and Huang (2012), the TPACK 
survey  instrument  contains  24  items  focusing  on  measuring  teachers’  TPACK  as  a  holistic,  
integrated, and transformative form of knowledge proposed by Angeli and Valanides (2009). In 
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other  words,  TPACK  competency  refers  to  the  teacher’s  ability  to  demonstrate  TPACK  in  
teaching a specific content with appropriate pedagogy (e.g., uses online discussion forums to 
examine  the  problems  that  may  occur  in  students’  learning of the subject). To ensure content 
validity, three experts/researchers in the field of TPACK were consulted to review the 24 items 
before they were finalized. The 24-item survey instrument (See Appendix B) was then pilot 
tested using stratified random sampling among elementary and secondary school teachers in 
Kaohsiung in Taiwan. A total of 150 teachers were recruited for the pilot test. It was found that 
the  reliability  among  the  24  items  was  high  (Cronbach’s  α=0.954).  A  summary  of  Exploratory  
Factor Analysis (EFA) of the 24-item survey revealed four constructs with a factor loading 
greater than 1: 1) Use of technology tools and the Internet (10 items, r=.935); (2) Use of online 
tools for distance learning (6 items, r=.930); (3) Use of clouding space for interactions and 
discussion (4 items, r=.920); and (4) Use of technology to teach abstract concepts (4 items, 
r=.844). Construct validity was ideal with a total variance of 72.48 percent (KMO=0.94) after a 
varimax rotation. It was found that the internal reliability among the 24 items was high 
(Cronbach’s  α=0.954).   
Participants were asked to rate their TPACK competency level on a five-point Likert 
scale, with 1 indicating low competency level and 5 indicating high competency level. A 
response of 3 indicated a medium level of competency. The TPACK competency items were 
developed in Mandarin Chinese. The translation was completed and validated through 
consultation with two language experts (Chinese L1 and English L2). The TPACK survey was 
administered in two phases—pre-workshop and post-workshop—in order to measure the 
development  of  participants’  TPACK  competency  level  before  and  after  the  CALL  workshops.   
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SurveyMonkey was used to create and deliver the surveys. The links to the survey 
questionnaires were embedded in the CALL workshop website (See Appendices A-C) 
Participants were asked to complete the pre-workshop surveys before we started the first CALL 
workshop. The post-workshop was administered right after the last workshop was completed. 
The post-observation survey was administered after all the observations were completed, on the 
day we conducted the focus group interviews. Since there were two series of the CALL 
workshops conducted, the surveys were administered on different dates between September 2012 
and January 2013 (See Table 9). 
 
Table 9. Administration of the Surveys 
/RFDWLRQ
6XUYH\V 7DLSHL .DRKVLXQJ
3UHZRUNVKRS
 The Perception Survey (49 items 
+background+ experiences) 
 The TPACK Survey (24 items) 
 administered in mid 
September 2012 
 administered in early 
October 2012 
3RVWZRUNVKRS
 The Perception Survey (49 items)  
 The TPACK Survey (24 items) 
 administered in late 
October 2012 
 
 administered in late 
November 2012 
 

2EVHUYDWLRQV
There  were  two  types  of  observation  data  collected  in  this  study:  researcher’s  field  
observations during the TPACK-in-Action CALL Workshops as well as classroom observations 
in  participants’  classrooms.  The  first  type  of  observations occurred during the workshops, in 
which the instructor of the workshops was the participating observer. After each workshop, the 
researcher took time to record and reflect on what occurred in the workshop, such as 
participants’  responses  and  reaction  as  well  as  notes  that  can  be  used  to  make  adjustment  in  the  
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following workshops. This arrangement was advantageous because the instructor/researcher had 
the  opportunity  to  take  a  close  look  at  participants’  responses,  changes,  growth  and  development  
over the five CALL workshops.  
The second type of observations was non-participant observation and took place in 
participants’  English  classes.  The  purpose  of  the  classroom  observations  was  to  capture  
participants’  actions  in  classrooms,  particularly  their  CALL  competencies,  and  to  see  for  
example how technology was integrated with appropriate pedagogy to teach target content and 
whether participants had adopted the CALL competencies developed in the CALL workshops to 
their teaching. In order to capture such data, an observation instrument, situated in the TPACK 
framework, was developed. This customized observation instrument aimed at facilitating the 
observation process and producing a greater number of richer and thicker field notes. The 
researcher used the observation instrument to guide the observations and record all detailed 
information, including the instructional context. Following the observation came a brief 
interview, which offered the opportunity to clarify questions that emerged in observations. 
Consent was obtained from the 13 participants to allow the researcher in their classrooms 
from November 2012 to January 2013. A total of 26 classes were observed among the 13 
participants. A typical class lasted 40 minutes, where efforts were made to ensure that the 
researcher’s  presence  in  the  classroom  was  not  considered  an  interruption.  Observations  were  
both audio and video recorded. The audio and video files allowed the researcher the opportunity 
to retrieve data when needed. All observation field notes were divided into units of analysis for 
coding. Based on the TPACK codes developed by Baran et al. (2012), the observation data were 
coded  and  analyzed  to  capture  participants’  action  in  CALL  integration  and  to  understand  the  
impact of the TPACK-in-Action CALL workshops.  
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,QWHUYLHZV
There were two types of interviews conducted with the Observation group during the data 
collection period: individual after-class interviews and post-observation focus group interviews. 
After-class interviews occurred right after each observation, allowing for an exchange of 
thoughts with the participant. It also provided an opportunity to address and clarify issues and 
questions that emerged from the observation and for participants to further illustrate and 
elaborate. This after-class interview typically lasted for 15-20 minutes, and 12 interviews were 
completed between November 2012 and January 2013. In addition, two focus group interviews 
were conducted in early January 2013 after all observations were completed, one in Taipei and 
the other in Kaohsiung, lasting 3 hours and 1.6 hours respectively. Moreover, two individual 
interviews were conducted with two participants separately because they could not make it to the 
focus group interviews. These lasted 40 minutes and one hour respectively.  
The two focus group interviews and two individual interviews were semi-structured to 
allow for freedom of digression (Mackey & Gass, 2005). During the interviews, pre-determined 
questions  addressed  participants’  perceptions  about  CALL,  CALL  integration,  and  the  CALL  
workshops. In addition, not only were questionable survey answers confirmed and validated, 
questions and issues that emerged from observations were summarized and member checked 
with participants to ensure their voices were truthfully represented. The focus group and the 
individual interviews were recorded with a digital audio recorder and also on Audacity. All files 
were securely stored for future retrieval when needed. The data were transcribed for coding and 
data analysis. Since the interviews were conducted in Chinese, selected excerpts from the 
interviews that were to be quoted were translated into English. The translation was sent to the 
data analyst for review and to check  that  participants’  voices did not get lost in the translation. 
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5HIOHFWLRQV
The fourth data source was reflections. The purpose of the reflections was to allow 
participants the opportunity to reflect on their learning. There were two different formats of 
reflections implemented in the workshops, individual and group reflections, from which 
quantitative (individual reflections) and qualitative (both individual and group reflections) data 
were collected. Created using Google Forms, the individual reflections were mainly administered 
online in the survey questionnaire format, asking participants to indicate, on a five-point Likert 
scale, how each step of the workshop helped them incorporate CALL effectively into their 
teaching.  For  example,  they  were  asked  to  respond  to  the  following  statement,  “The Modeling 
step in the workshop helped me learn to incorporate technology effectively in my teaching,”  
marking from Strongly disagree (1) to Strongly agree (5). Participants were also asked to state 
reasons why they indicated the responses. In total, 72 individual reflections were collected from 
three  workshops.  Participants’  responses  to  the  statements  were  scored  and  calculated  to indicate 
the impact of each step of the CALL workshop.  
With the group reflection, participants were asked to post their reflections and thoughts 
directly on the learning community created on Google Sites after group discussions. A reflection 
guide was provided to help facilitate the process of composing the reflections. Participants were 
encouraged  to  comment  and  provide  feedback  to  their  peers’  posts  and  reflections.  At  the  same  
time, they were also urged to initiate new topics or raise questions and extend discussion outside 
of the workshops. Posts from two group reflections were collected, retrieved, and saved as digital 
files. All reflection data were coded and analyzed to answer the research questions.  
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3URFHGXUHV
The data collection process lasted five months, starting from August 2012 to January 
2013. Table 10 summarizes the procedures for data collection. As noted in previous section, after 
going through the recruiting process, 29 teachers agreed and participated in the workshops, 
among whom only data from 24 participants were included in the study because four participants 
failed to complete all required surveys: 8 teachers from Taipei and 16 from Kaohsiung.  
The TPACK-in-Action CALL workshops took place in Taipei first in September 2012. Before 
the first CALL workshop started, a meeting with the principal, director of the academic studies, 
and the participants in Taipei was conducted to present the study and understand the school 
context  and  teachers’  curriculum.  After  successfully  confirming  the  schedule for the five. CALL 
workshops, the researcher started preparing for the workshops. First, a CALL Teacher Education 
website on Google Sites was created as one course management tool and as a learning 
community for participants to share and collaborate. Second, all necessary teaching materials 
that  fitted  the  teachers’  teaching  content  and  context  were  developed  and  then  uploaded  to  the  
website in advance. Then, the pre-workshop surveys were also embedded to the website and the 
CALL workshop was ready to take off 
At the beginning of the first TPACK-in-Action workshop, all participants were directed 
to the CALL Teacher Education site and asked to complete the pre-workshop surveys: the 
Perception survey and the TPACK survey. The surveys were created and delivered using 
SurveyMonkey, which took participants around 40 minutes to complete. The pre-workshop 
surveys  intended  to  collect  and  establish  participants’  baseline  information  for  comparison, 
including their demographic background, teaching experiences, knowledge and use of 
technology in teaching, their perceptions toward CALL and CALL integration for teaching (24 
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Table 10. Procedures of Data Collection 
6WHS7LPH
)UDPH 7DVNV'HVFULSWLRQ 0DWHULDOV'DWD&ROOHFWHG
Recruitment 
(August-
September, 
2012) 
 Announcement posted on National 
Teachers Professional Development 
Website 
 Presentations at individual schools 
 Preparing for the CALL workshops: 
Creating CALL Teacher Education 
website for the workshops 
 
o 29 participants agreed to 
participate in the study, among 
whom 4 participants did not 
complete all required surveys. 
Therefore, only 25 teachers 
were included as participants 
for this study. 
o Taipei: 8 participants 
o Kaohsiung: 17 participants 
 
The TPACK-
in-Action 
CALL 
Workshops 
(September-
November, 
2012) 
 Pre-workshop Survey 
o Taipei: Sept. 2012 
o Kaohsiung: Oct. 2012 
 The CALL workshops (five 3-hour 
sessions): 
o Taipei: Sept. – Oct. 2012 
o Kaohsiung: Oct. – Nov. 2012 
 Post-workshop survey 
o  Taipei: Oct. 2012 
o Kaohsiung: Nov. 2012 
 24 pre-workshop surveys 
 72 individual reflections 
 2 group reflections 
 24 post-workshop surveys 
 
Observation 
(October 
2012-January 
2013) 
 Classroom Observations: 
o Taipei: Oct.-Jan. 2012 
o Kaohsiung: Dec.-Jan. 2012 
 
 26 observations (2 observations 
per participant) 
 
Interviews 
(November 
2012-January 
2013)
 Post-observation interviews: 
o Taipei: Oct.-Jan. 2012 
o Kaohsiung: Dec.-Jan. 2012 
 Focus group & individual interviews: 
o Jan. 2013 
 12 after-class interviews 
 2 focus group interviews 
 2 individual interviews 
 
 
items on a five-point Likert scale), their expectations of the CALL workshops (25 items on a 
five-point Likert scale), and their TPACK competency levels (24 items on a five-point Likert 
scale).  
As stated in the previous section, the CALL workshops were designed to last 15 hours. 
As noted in Figure 5, the 15 hours were divided into five workshop sessions, each of which 
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lasted three hours. As participants were inservice teachers who needed to fulfill teaching 
obligations, the workshops were conducted on Wednesday afternoons when there were no 
classes scheduled for English teachers. Before each workshop, the researcher prepared and 
planned all teaching materials and uploaded them to the CALL Teacher Education website. 
During each workshop, participants followed closely the instructions and directions through each 
step designed, including modeling, analyzing, demonstrating, application, and reflection. Each 
step was designed to fulfill its purpose, centering around the goal to help participants see CALL 
in action in context and learn to integrate and adopt the CALL competencies learned. 
The same set of CALL workshops started in Kaohsiung in October 2012. The researcher 
went through the same steps preparing for the workshops, including creating the website. 
Participants in Kaohsiung went through the same five CALL workshops as those in Taipei did. 
As the CALL workshops were in progress, the researcher started working out the observation 
schedules with participants for two reasons. One, the intended number of observations to 
complete was large while the researcher was the sole observer for the study. Therefore, the 
observation schedule needed to be planned well and planned ahead of time. The other is that the 
end of the semester could become potentially challenging as it was when English teachers had 
quite a lot on their plates, such as final exams, end of semester events, in addition to the regular 
teaching load. Scheduling the observations continued and lasted till the end of the data collection 
period. The first observation was made in October 2012 and the last was completed in January 
2013. 
Upon completing the last CALL workshop, post-workshop surveys were administered, 
including both the Perception survey and the TPACK survey. As stated earlier, survey items 
addressed  mainly  focused  on  participants’  perceptions  toward  CALL  and  CALL  integration for 
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teaching (24 items), expectations of the CALL workshops (25 items), and their TPACK 
competency levels (24 items). Data were collected and securely stored for analysis. 
During the observation phase between October 2012 and January 2013, participants 
stayed in contact with the researcher through the CALL Teacher Education websites, Facebook 
Group, and emails for questions and advice relating to their teaching. After all observations were 
completed in January 2013, two focus groups were conducted in Taipei and in Kaohsiung with 
seven and four participants respectively. Two individual interviews were also conducted 
separately with two participants, one in Taipei and one in Kaohsiung, because they could not 
make it to the focus group interviews. All interviews were recorded using a digital recorder and 
saved for data analysis. 
'DWD$QDO\VLV
In this study, quantitative data were collected through survey questionnaires before the 
workshop, after the workshop, and at the end of study. The qualitative data emerged from 
workshops, observations, interviews, and reflections during and after workshops. The data were 
analyzed separately and the findings from the data analyses were compared and contrasted in 
order to better understand the impact that the TPACK-in-Action CALL workshops had on the 
elementary English teachers in Taiwan, including their perceptions and attitudes toward CALL 
and CALL integration as well as their actions and adoption of CALL competencies into their 
teaching. As noted by researchers that data analysis is an ongoing holistic and reiterative process 
that involves continual reflections (Chapelle & Duff, 2003; Creswell, 2009), the process of data 
analyses was documented carefully and in detail as the researcher examined, coded, and 
analyzed the data closely to seek patterns and themes that emerged over time.  
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&RGLQJ
Two different sets of data, quantitative and qualitative, were collected and stored for 
coding and data analysis. Quantitative data were collected from surveys and individual 
reflections, with the latter downloaded from Google Spreadsheet and the former downloaded 
from SurveyMonkey. Qualitative data were collected from observations, interviews, and 
reflections, among which the latter were retrieved from the CALL Teacher Education websites 
and the former two sets of data coded and analyzed from the observation and interview 
instruments.  
Quantitative data coding 
All survey and reflection responses were recorded in Excel spreadsheets. Each response 
was assigned a score based on the preplanned score book, which helped maintain a clear record 
of the scoring of all survey responses for statistical analyses (See Table 11). The scoring for 
responses to the majority of the survey  items  was  straightforward:  1  for  “1  Strongly  Disagree”  
indicating  the  lowest  competency  level  or  expectation  and  5  for  “5  Strongly  Agree”  indicating  
the highest  for  items  measuring  participants’  TPACK  competency  level  and  their  expectation  of 
the CALL workshops (See Table 11). The same scoring pattern applied to the reflection and 
expectation/satisfaction items. However, the scoring was a little different for items measuring 
participants’  perception  of CALL and CALL integration. Among the 24 items (Appendix A), 
some items, including 2, 4, 10, 12, 13, and 15, were phrased negatively to countercheck. For 
example,  the  item,  “Using  computers  for  teaching  takes  students away from important 
instructional  time,”  was  created  to  countercheck  participants’  responses  to  the  item,  “Technology  
can  facilitate  my  teaching  and  allow  me  more  time  in  class  for  more  activities.”  On  the  five-point 
Likert  scale,  1  meant  “Strongly  Disagree”  and  5  meant  “Strongly  Agree”  with  the  item  
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statement. However, the same response to different items would indicate different perceptions 
toward CALL and CALL integration.  For  example,  a  response  of  “4  Agree” for  item  1,  “I  really  
enjoy using computers  and  the  Internet  for  instruction”  corresponded  to  a  score  of  4,  meaning  a  
favorable perception of CALL and CALL integration. However,  the  same  response  of  “4  Agree” 
for  item  2,  “Technology  makes  my  professional  work  more  difficult“  indicated  an  unfavorable 
perception toward CALL and CALL integration, and thus corresponded to a score of 2 (See 
Table 11). All survey responses were recorded and scored for statistical analysis. 
 
Table 11. Examples for Quantitative Data Coding 
,WHPV 5HVSRQVH 6FRUH
 I really enjoy using computers and the Internet for instruction. 
(Perception) 4 Agree 4 
 Technology makes my professional work more difficult. 
(Perception) 4 Agree 2 
 I expect the CALL workshops to help me learn to Use the Internet 
for teaching. (Expectation) 4 Agree 4 
 我會整合不同形式的媒體以幫助學生更容易理解課程內容。  
I Can integrate different modes of media to help students understand 
the subject content more easily. (TPACK) 
4 Agree 4 
 The Modeling step in the workshop helped me learn to incorporate 
technology effectively in my teaching. (Reflection) 4 Agree 4 

Qualitative data coding 
Qualitative data were collected from observations, interviews, and reflections; reflection 
data were retrieved from Google Spreadsheets and the CALL Teacher Education website, 
interview data were transcribed, and observation data recorded in the observation instrument. 
Among all qualitative data, observation field notes and after-class interview data were separated 
 92 
into units of meaning (UoMs) for coding and analysis. The concept of a social practice (known 
as  an  “activity”)  (Mohan,  2007) was employed at the initial stage of data analysis, that is, to help 
determine the UoM for analysis in this study; however,  analysis  of  participants’  discourse  within  
the social practice framework is beyond the scope of the present study. According to Mohan 
(2007), a social practice is a combination of knowledge and action, meaning that teachers 
participating in a social practice are required to know (knowledge/reflection) something and to 
do (action) something. Moreover, discourse of reflection could be further divided into specific 
reflection (participants talked specifically about what happened, i.e., the action) and general 
reflection (participants addressed in more general terms that lend insight to theory, for example, 
of why something was happening). In other words, linguistic markers were used to help 
determine UoM  for  analysis  for  observation  and  interview  data.  For  example,  “verb (specifically 
past  tense)”  could  mark  discourse  of specific  reflections  while  “if/then”  could  mark  discourse  of  
general reflections. Combining the specific reflection and general reflection where participants 
addressed both the knowledge and the action helped define a UoM in the present study. After all 
interviews and observations were coded based on the UoMs for analysis, the unit of action 
(observation data) with reflections (interview data) helped identify the social practice: the CALL 
integration in teaching in the present study. All data were sorted into UoMs for analysis and 
recorded in Excel spreadsheets before they were distributed to coders for coding. 
The Baran et al. (2012) codebook (See Table 12) was used to guide the coding of the 
observation and after-class interview data. All codes in the codebook were developed based on 
observations and interviews with exemplary teachers in Midwest America in relation to their 
technology integration in classrooms. The codes represent the TPACK competency the teachers 
demonstrated in relation to all seven knowledge domains within the TPACK framework. The  
  
Table 12. Sample Codes from the Baran et al. (2012) Codebook 
&RGH )XOO&RGH 'HILQLWLRQ ([DPSOHV 
100.1 TK_Emerging 100.1 Using 
emerging 
technologies 
  
100.1 Teacher is using emerging technologies (e.g. 
Wiki, Facebook, Skype, Blog) in the classroom, not 
just telling about it. So students are using the 
technology to collaborate and interact with each 
other or someone else.  
CH used Wiki, Google Earth. and Voicethread in accordance with her goals. Activities and 
projects include a combination of those selected technologies (CH Ob.1 p.2 and p. 5 DS) 
 
We’re  also  working  on  a  monster  project  which  is  a  global  project  we’re  working  on  with  
people from different countries, different states. So we skyped through that. (CH/In. 1 p. 20) 
200. PK_Manage Managing the 
classroom 
Teacher uses management skills to control the 
classroom. (i.e., discipline, routines, rules, 
following directions, time management, behavior 
modification,  grabbing  students’  attention.) 
CH used several strategies to maintain classroom management (e.g., Stop, Look. Listen.... 
5,4,3,2,1  countdown,  phrase  “Think  on  your  feet)  (CH/Ob.  1  - p. 2 (T) DS; 
 
In  order  for  CH  to  get  students’  attention:  She  used  some  strategies  like  “Hands  off  the  mouse  
- I  am  talking  with  you.”  (CH/Ob.1  - p.5 (P) EB) 
401. TCK_Match-
Affordance 
Matching the 
affordances of 
technology to 
content being 
taught 
Understanding what specific attributes (e.g., social, 
cognitive) technologies have that change the way 
learners practice and understand content. (Best tool 
for the task.) 
 
Well  we’ve  been  using  Google  Earth  to  start  every  lesson  in  social  studies  so  far  this year. So 
I’ve  used  it  and  the  kids  have  asked  when  they  got  a  chance  to  use  it  too.  So,  I  just  thought  
that was a great way to introduce it and move them into the independent use of it (CH/In1 - 
p.18) 
 
For science, we use a lot of, I mean I still use video clips to teach a lot of the science content. 
Because it is so abstract and using like NASA website for our solar system. (CH/In1 - p.23) 
600. TPK_Prepare 
Materials 
 
Preparing 
instructional 
materials with 
technology. 
Creating instructional materials with technology to 
use for teaching. Examples include setting up 
technology platform (e.g., wiki, web page, blog), 
supplemental materials (e.g., worksheets, tutorials, 
locate instructional videos). (Note: This code has 
nothing to do with students/learning.) 
Prepares materials for instruction- CH did a lot to prepare materials for class; (e.g., created 
wiki, made changes to her class web site to include instructional videos) (CH/Ob. 1 - p. 3 (T) 
DS) 
Made tutorials for instructions - CH posted video tutorials on her class website for students to 
access if they needed instructional help with making the movies (CH/Ob. 2 - p. 11 (T) DS) 
Web page on steps of digital storytelling... Teacher Web Page. CH provided a reference for 
students to access on her Web Page. (CH/Ob. 2 - p. 11, (T) DS) 
705. 
TPACK_Resources-
content 
Using resources 
(e.g., content & 
technology) that 
are collected over 
time to teach. 
Using resources (e.g., content & technology) that 
are collected over time, including professional 
development, workshops, conference, self-learning, 
etc. to teach the planned lesson in classroom.  
Well  we’ve  been  using  Google  Earth  to  start  every  lesson  in  social  studies  so  far  this  year. So 
I’ve  used  it  and  the  kids  have  asked  when  they  got  a  chance  to  use  it  too.  So,  I  just  thought  
that was a great way to introduce it and move them into the independent use of it. The wiki we 
actually created for 505 and then I adapted it for my own class. (CH/In1- p.18) 
(CH/In1- p.21) 
 
I did adapt the wiki from 505 to more what I was specifically wanting for my kids to 
do(CH/In1-p. 21) 
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codebook contains 39 main codes (60 counting all subcodes) in all seven domains, with full 
codes, definitions, and examples included in the codebook to facilitate the coding process. To 
ensure the reliability of the coding, a data analyst was invited to code the observation and after-
class interview data. The data analyst is a PhD student in Curriculum and Instructional 
Technology with a research interest and expertise in TPACK. Simple percentages agreement was 
employed to calculate the intercoder reliability. As Mackey and Gass (2005) observed, using 
simple percentages  to  calculate  intercoder  agreement  is  “appropriate  for  continuous  data  (i.e.,  
data for which the units can theoretically have any value in their possible range, limited in 
precision  only  by  our  ability  to  measure  them)”  (p.  243).  In  addition,  Mackey  and  Gass  
suggested that coding should be scheduled in rounds and trials to increase the intercoder 
reliability. Following these suggestions, the data analyst and the researcher met first for about 
one and a half hours to go over the Baran et al. (2012) codebook, become familiar with the 
codes, and do trial coding of one set of data, containing the observation field notes and the after-
class interview in the Excel spreadsheet. The coding process was for each coder to select one 
code from the codebook that fit the UOM best. In other words, for every UOM, the coders had to 
go through all 60 codes and mark one code for each unit. Through discussion, 100 percent  
agreement was reached on all 15 units. The coding results were recorded with remarks and 
reminders from the discussion. The file was emailed to the data analyst for references before she 
proceeded to the next step, which was for the two coders to code another set of data separately 
and then meet for comparison and discussion. 
In comparing the coding results, it was revealed that the agreement between the two 
coders was at 61 percent (14/23 UoMs) in general, which is not up to the  “good”  standard  as  
suggested by Mackey and Gass (2005):  “For  simple  percentages,  anything  above  75%  may  be  
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considered  “good,”  although  percentages  over  90%  are  ideal”  (p.  244).  Therefore,  a  second  
meeting was set up to talk through the coding and to resolve the disagreement and the differences 
between them, with the results that an agreement was reached on codes for all UMOs except for 
two: For one UMO, each coder coded differently and could not come to an agreement.  For the 
other, both decided that none of the existing codes applied and, thus, they felt the need to add a 
new code. To solve the issue, a third coder, a professor and an expert in TPACK research, was 
consulted and the coding issue was resolved. Without revealing the codes placed by the two 
coders, she coded the UMO that matched one of the initial suggestions made. Also, she agreed 
that the new code should be added to the codebook. Again, the coding file with notes and 
remarks from the discussion was recorded and emailed to the data analyst for reference. The 
second meeting lasted for one and a half hours. The third set of data, containing the observation 
field notes and the after-class interviews, were coded using the same process, including 
consulting the third coder if necessary. During the coding process, five new codes were created 
and added to the codebook: one TCK code (402 TCK_Use technology to teach content), one 
TPK code (610. TPK_Reflect), and three TPACK codes (711. TPACK_Teacher collaboration; 
712. TPACK_Learner control content learning; 713. TPACK_Content learning beyond 
classroom). Please see Appendix G for the entire list of TPACK codes observed, including full 
codes, definitions, and examples. 
The inter-coder agreement for the third set of data was calculated and it reached 72 
percent, and a meeting was again held to discuss the coding results. This third meeting lasted for 
45 minutes and all disagreements were resolved. After that, six sets of data, which represented 20 
percent of the total observation and after-interview data, were coded with relative confidence. 
The inter-coder reliability, calculated based on the coding of these sets of data, reached a 78 
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percent  agreement,  which  was  considered  “good”  based  on  Mackey  and  Gass  (2005) standards. 
Regardless, a meeting was held to discuss the differences and disagreements before the rest of 
the observation field notes and after-class interviews were coded.  
Another  coding  layer  of  the  observation  and  interview  data  was  to  identify  participants’  
different levels of CALL integration, specifically the role technology played: for teachers’  use  or  
to allow students to take control of their learning and play an active role. Adapted from the 
“Tiers  of  Technology  Integration  into  the  Classroom  Indicators”  proposed  by  the  Office  of  
Superintendent of Public Instruction (OSPI) from the State of Washington, four tiers were 
created to guide data coding and analysis (See Table 13). The coding results contribute to a 
clearer  picture  of  the  different  layers  of  participants’  CALL  integration,  which  leads  to  a  more 
thorough comprehension of the relationship  between  participants’  TPACK  competency  and  
CALL integration. 
 
Table 13. Tiers of Technology Integration 
7LHUV 'HVFULSWLRQ
7HDFKHU
3UHSDUDWLRQ 
This  tier  involves  teachers’  use  of  technology  to  prepare  for  
teaching produce, such as produce, store, organize, and retrieve 
teaching and learning materials electronically, locate online 
resources for instructions. 
7HDFKHU
3URGXFWLYLW\ 
This  tier  involves  teachers’  use  of  technology  to  facilitate  teaching  
in the classroom, such as deliver presentations, instruction, activity 
implementation. 
6WXGHQW
3URGXFWLYLW\ 
This  tier  involves  teachers’  use  of  technology  to  facilitate  students’  
language production in learning activities, such as facilitate group 
discussions, lead students in brainstorming, idea sharing, or 
producing the language. 
6WXGHQWFHQWHUHG
/HDUQLQJ
(QYLURQPHQW 
This  tier  involves  teachers  advocating  students’  active  engagement  
and control in using technology for individual and collaborative 
learning activities. 
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Both quantitative and qualitative data analyses were employed to answer the four 
research questions. Quantitative analysis, including descriptive statistics, paired t-test, and 
repeated measures, were calculated using SPSS. Qualitative data were coded, analyzed, and 
compared and contrasted with quantitative data (See Table 14). 
Research Question 1: How do the TPACK-in-Action CALL Workshops meet the expectations 
of elementary English teachers in Taiwan as part of their professional development? 
Research  question  1  aims  to  examine  participants’  expectations  of  the  professional  development  
intervention in CALL integration and to explore whether the TPACK-in-Action CALL 
Workshops met their expectations in helping them integrate CALL into their teaching. To answer 
research question 1, data from the pre-workshop and post-workshop Perception surveys were 
calculated and analyzed quantitatively. In the Perception survey, there were 25 items measuring 
participants’  expectations.  However,  after  examining  closely what the CALL workshops had 
covered in terms of selection of technology and language skills, 16 out of the 25 items were 
selected to be included in the data analysis for the present study: item 1, 2, 3, 5, 6, 7, 8, 9, 10, 11, 
12, 19, 20, 22, 23, and 24 (See Appendix A). The items excluded were ones that deviated far 
from  the  goals  of  the  CALL  workshops.  An  example  of  an  excluded  item  is  “make  effective  
decisions  regarding  the  design  of  technology  learning  spaces  (such  as  computer  labs)”   
or  “evaluate  computer-based and web-based  instructional  materials.”   
Participants’  responses  to  each  of  the  14  survey  items  were  assigned  a  score  between  one  
and five, where five represents the highest expectation and one represents the lowest expectation. 
Descriptive statistics were used to present measures of central tendency, such as mean and 
standard  deviation,  to  show  participants’  expectations.  The  average  scores  of  each  item  in  the  
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pre- and post-workshop surveys were calculated and compared to identify whether the CALL 
workshops  met  participants’  expectations  of  a  professional  development  intervention  that  helped  
them learn to integrate CALL. The results were then triangulated with qualitative data collected 
through interviews and reflections.
 
Table 14. Research Questions and Data Analysis 
5HVHDUFK4XHVWLRQV 'DWD6RXUFH 'DWD$QDO\VLV
1. How do the TPACK-in-Action CALL 
Workshops meet the expectations of 
elementary English teachers in Taiwan as 
part of their professional development? 
 
 Surveys 
 Interviews 
 Reflections 
 
 Quantitative data from pre- and post-
workshop surveys: Descriptive statistics, 
i.e., mean and standard deviation, was 
calculated  
 Qualitative data from interviews and 
reflections was analyzed  
 
2. What was the impact of the TPACK-in-
Action CALL Workshops on the 
perceptions and attitudes of elementary 
English teachers in Taiwan toward CALL 
and CALL integration in English teaching? 
 
 Surveys 
 Interviews 
 Reflections 
 
 Quantitative data from pre- and post-
workshop surveys: Descriptive statistics, 
i.e., mean, standard deviation, and t-test 
were calculated  
 Qualitative data from interviews and 
reflections was analyzed  
 
3. What was the impact of the TPACK-in-
Action CALL Workshops on how 
elementary English teachers in Taiwan 
perceive their TPACK competency levels, 
in knowledge and in implementations?  
 
 Surveys 
 Observations 
 Interviews 
 Quantitative data from pre- and post-
workshop surveys Descriptive statistics 
and t-test were calculated  
 Qualitative data from observations and 
after-class interviews were coded and 
analyzed based on the pre-determined 
codes (Baran et al., 2012) 
 
 What and how many CALL competencies 
do elementary English teachers in Taiwan 
learn and develop in the TPACK-in-Action 
CALL Workshops and adopt and transfer 
to their classroom teaching?
 Observations 
 Interviews 
 Reflections 
 
 Qualitative data from observations, after-
class interviews were coded and analyzed 
based on the pre-determined codes (Baran 
et al., 2012) 
 Another set of qualitative data from focus 
groups and individual interviews and 
reflections were coded and analyzed  
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Research Question 2: What was the impact of the TPACK-in-Action CALL Workshops on the 
perceptions and attitudes of elementary English teachers in Taiwan toward CALL and CALL 
integration in English teaching? 
Research  question  2  sought  to  learn  about  participants’  perceptions  of  CALL  and  CALL  
integration and if the TPACK-in-Action CALL workshops contributed to changes in the 
elementary  English  teachers’  perceptions  and  attitudes.  To  investigate  if  participants’  perceptions  
and attitudes changed, responses to the 24 Perception items and Perception surveys in the pre-
workshop and post-workshop surveys were scored and calculated based on the planned score 
book: 5 indicating the most favorable perception while 1 indicated the least favorable perception. 
Descriptive statistics were used to present measures of central tendency, such as mean and 
standard  deviation,  to  show  participants’  perception.  A  t-test was performed with effect size 
calculated, comparing the means between the pre-workshop and post-workshop surveys, to 
identify whether the difference between two means was statistically significant, in other words, 
whether the change could be attributed to the TPACK-in-Action CALL workshops. Repeated 
measures among the three surveys, pre-workshop, post-workshop, and post-observation, were 
presented to measure if the differences among the three mean scores were statistically 
significant. The results were also triangulated with qualitative data collection through interviews 
and reflections. 
Research Question 3: What was the impact of the TPACK-in-Action CALL Workshops on how 
elementary English teachers in Taiwan perceive their TPACK competency levels, in 
knowledge and in implementations?  
Research  question  3  intended  to  identify  participants’  self-perceived TPACK competency 
level and whether the development of participants’  self-perceived TPACK competency level 
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could be attributed to the TPACK-in-Action  CALL  Workshops.  Participants’  responses  to  the  24  
survey items were scored between one and five, where 5 represents the highest competency level 
and 1 represents the lowest competency level. Descriptive statistics, such as mean and standard 
deviation,  were  used  to  present  measures  of  central  tendency,  meaning  to  show  participants’  
average self-perceived TPACK competency level. In addition, a t-test was performed with effect 
size calculated to identify whether the results of pre-workshop and post-workshop surveys were 
significantly different, in other words, whether the TPACK-in-Action CALL Workshops 
contributed  to  the  development  in  participants’  self-perceived TPACK competency level. The 
results were also triangulated with qualitative data collected through observations, interviews, 
and lesson plans 
Research Question 4: What and how many CALL competencies do elementary English 
teachers in Taiwan learn and develop in the TPACK-in-Action CALL Workshops and adopt 
and transfer to their classroom teaching? 
Research question 4 intended to understand whether participants developed CALL 
competencies through the TPACK-in-Action CALL Workshops and also adopted the CALL 
competencies into their teaching. To answer this question, observation and after-class interview 
data  were  coded  based  on  the  Baran  et  al.  (2012)  codebook  to  identify  participant’s  acquisition  of  
CALL competencies and their adoption of CALL competencies into their teaching, including the 
number and type of the technology incorporated and the occurrence of TPACK competencies 
observed. In addition, a different layer coding of the data was completed to recognize the role 
technology played, in four tiers, in the CALL competencies observed. Furthermore, the 
qualitative analysis was quantified, in other words, the total occurrences of the TPACK codes in 
participants’  observation  data  were  counted,  and  measured  against  the  quantitative  data  to  
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comprehend further the development  of  participants’  TPACK  competency  and  CALL  
competencies and whether the change could be attributed to the TPACK-in-Action CALL 
workshops.  
&KDSWHU6XPPDU\
This chapter described the methodology of the present study. First, a detailed description 
of the research design, research context, and participants was provided to help readers establish a 
basic understanding of the study. Second, the TPACK-in-Action CALL workshops were 
introduced and explained in detail to situate readers in the context of the intervention. Screen 
shots of the workshop materials were also included. The materials, including data sources, 
instruments for data collection, and procedures were then listed. Finally, the data analysis 
strategies, including coding, based on each research question were illustrated to help prepare 
readers ready for the next chapter, which presents the results and discussion of this study. 
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&+$37(55(68/76$1'',6&866,21
 This chapter reports and discusses the results from the study, focusing on impacts that the 
TPACK-in-Action CALL workshops had on the participants. In the study, participants are 
addressed as two groups: the workshop group and the observation group. The workshop group 
refers to the 24 participants who underwent the CALL workshops, and the observation group to 
the 13 (of the 24) participants who gave consent to participate in the observations. The impact of 
the TPACK-in-Action CALL workshops was examined from the four main perspectives 
addressed in the research questions:  (1) whether the CALL  workshops  met  participants’  
expectations in helping them integrate CALL; (2) whether the CALL workshops contributed to 
participant’s  perception  change  toward  CALL  and  CALL  integration;;  (3)  whether  the  CALL  
workshops helped participants develop their TPACK competencies; and (4) whether participants 
adopted the CALL competencies learned in the CALL workshops into CALL integration in their 
classrooms. Both quantitative (surveys and reflections) and qualitative (interviews, reflections 
and observations) data were coded and analyzed to answer the questions. The TPACK-in-Action 
CALL workshops were found to have a strong and positive impact on participants from all four 
perspectives. The results are presented and discussed based on these four perspectives.  
5HVHDUFK4XHVWLRQ3DUWLFLSDQWV¶([SHFWDWLRQVDQG6DWLVIDFWLRQRIWKH
&$//:RUNVKRSV
The  first  research  question  focuses  on  reporting  participants’  expectations  of  the  TPACK-
in-Action CALL workshops and whether the CALL workshops helped them to learn to integrate 
CALL in teaching.  
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([SHFWDWLRQVRIWKH&$//ZRUNVKRSV
Based on the data collected from the pre-workshop Perception survey, participants 
expressed high expectations of the CALL workshops in helping them integrate CALL into their 
teaching prior to the CALL workshops (Mean=4.04, SD=0.55). As shown in Table 15, 
participants had higher expectations (mean  score≥4) of the CALL workshops in helping them 
integrate technology from particular aspects, including using course management tools 
(Mean=4.13, SD=0.61), using technology for teaching (Mean=4.08, SD=0.06), and making 
decisions in relation to integrating technology for teaching  (Mean=4.05, SD=0.12). Among the 
16 items, the lowest expectations appeared to be on the use of technology for teaching specific 
content and skills (Mean=3.93, SD=0.07).  
Examining  participants’  expectations  of  individual items, it appeared that participants 
expected the most of the CALL workshops to help them learn to make effective decisions 
regarding the integration of technology in my class (Mean=4.21, SD=0.51) and to use the 
Internet for teaching (Mean=4.17, SD=0.38). In fact, participants had high expectations for all 
items relating to using technology for teaching in general (Mean=4.08, SD=0.06), including the 
Internet, computers, online resources, computer mediated communication, multimedia, and 
images. Moreover, participants also showed high expectations to learn about using course 
management tools in the CALL workshops as noted above. The majority of the participants 
stated that they had not incorporated a course management tool into their teaching and would be 
interested in learning more about it. On this note, Google Sites and Schoology were introduced 
in the TPACK-in-Action CALL workshops as potential course management tools. The lowest 
expectations were for the CALL workshops to help them learn to incorporate computer-based 
and web-based audio and video materials for instruction, with means of 3.83 (SD=0.76) and 3.88  
  
 Table 15.  Participants’  Expectations  and  Satisfaction of the CALL workshops 
&DWHJRU\
([SHFWDWLRQVDQG6DWLVIDFWLRQVRIWKH&$//ZRUNVKRSV
([SHFWDWLRQVLWHPVVWDUWZLWK³,H[SHFWWKH&$//ZRUNVKRSVWRKHOSPHOHDUQWR«
6DWLVIDFWLRQVLWHPVVWDUWZLWK³7KH&$//ZRUNVKRSVKDYHSUHSDUHGPHWR«
([SHFWDWLRQV 6DWLVIDFWLRQV
0HDQ6WG'HYLDWLRQ
LWHPV   
LWHPV   
8VHRIWHFKQRORJ\
IRU7HDFKLQJ
1.   Use computers and online resources for language teaching. 4.13 (0.45) 4.17 (0.38) 
2.   Use computer-mediated communication for teaching. 4.13 (0.45) 4.13 (0.45) 
3.   Use the Internet for teaching. 4.17 (0.38) 4.13 (0.45) 
7.   Incorporate computer-based and web-based audio materials for instruction. 4.04 (0.55) 3.92 (0.78) 
9.   Incorporate computer-based and web-based video materials for instruction. 4.00 (0.51) 3.92 (0.72) 
11. Use computer-based and web-based images for instruction. 4.04 (0.55) 4.04 (0.62) 
19. Use multimedia for instruction. 4.08 (0.41) 4.21 (0.51) 
LWHPV   
8VHRIWHFKQRORJ\
IRUWHDFKLQJ
FRQWHQWVNLOOV
6.   Incorporate computer-based and web-based materials for teaching speaking skills. 3.96 (0.55) 3.92 (0.65) 
8.   Incorporate computer-based and web-based materials for teaching listening skills. 4.00 (0.51) 4.04 (0.62) 
10. Incorporate computer-based and web-based materials for teaching writing skills. 3.83 (0.76) 4.00 (0.66) 
12. Incorporate computer-based and web-based materials for teaching reading skills. 3.88 (0.80) 3.58 (0.83) 
LWHPV    
'HFLVLRQPDNLQJRQ
WKHXVHRI
WHFKQRORJ\
5.   Make effective decisions regarding the selection and use of technology for engaging students 
in learning. 
3.96 (0.55) 4.08 (0.65) 
20. Select appropriate computer-based and web-based materials for instruction and engaging 
students. 
3.96 (0.62) 4.21 (0.51) 
22. Make decisions regarding the selection and use of technology for instruction. 4.08 (0.50) 4.29 (0.55)
24. Make effective decisions regarding the integration of technology in my classes. 4.21 (0.51) 4.33 (0.56) 
&RXUVHPDQDJHPHQW 23. Use course management systems (such as Blackboard, WebCT, Moodle, etc.). 4.13 (0.61) 3.96 (0.81) 
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 (SD=0.80); however, it was still at close to a high-level expectation. In sum, participants 
expected the TPACK-in-Action CALL workshops to help them learn to integrate CALL from all 
aspects, with the highest expectations on learning how to use course management tools and use 
technology for teaching. 
3RVWZRUNVKRSVDWLVIDFWLRQ
When participants completed the five CALL workshops, a survey was administered to 
inquire whether they agreed that the TPACK-in-Action workshops met their expectations and 
prepared them to integrate CALL into their classes. Based on the post-workshop survey results, it 
appeared that participants agreed that the CALL workshops met their expectations in general. As 
seen in Table 15, participants expressed a high-level satisfaction (Mean=4.04, SD=0.66) with 
regards to the TPACK-in-Action CALL workshops, especially in helping them make effective 
decisions on using and selecting technology for teaching and engaging students in their 
classrooms (Mean=4.23, SD=0.11) as well as using technology for teaching in general 
(Mean=4.07,  SD=0.12).  Participants’  satisfaction  levels  were  a  little lower from the perspective 
of the CALL workshops helping them use technology for teaching specific content or skills 
(Mean=3.89, SD=0.16) and use course management tools (Mean=3.96, SD=0.81). However, 
they are still close to a high-level satisfaction (Mean≥4). 
Focusing on individual items, it was found that participants indicated a high level of 
satisfaction (mean  score  ≥  4)  on 11 items (out of 16, 69%), that was from all categories except 
for the use of course management tools. As noted above, participants agreed strongly that the 
CALL workshops prepared them to make effective decisions regarding the integration of 
technology in classes (Mean=4.33, SD=0.56), make decisions regarding the selection and use of 
technology for instruction (Mean=4.29, SD=0.55), and select appropriate computer-based and 
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web-based materials for instruction and engaging students (Mean=4.21, SD=0.51). This is a 
clear indication of the impact of the TPACK-in-Action CALL workshops helping participants 
make effective decisions when integrating CALL in their teaching.  
The TPACK-in-Action CALL workshops were also found to have prepared participants 
in using technology for teaching in general, with the highest satisfaction on use multimedia for 
instruction (Mean=4.21, SD=0.51) and use computers and online resources for language 
teaching (Mean=4.17, SD=0.38). As noted earlier, the modeled lesson incorporated in the CALL 
workshops targeted on teaching content such as vocabulary, listening, speaking, reading, and 
writing through a selection of technology, including Web 2.0 tools, iPad apps, and computer-
based software technology using different  pedagogy  in  different  contexts.  Based  on  participants’  
reflections, it was identified that participants looked beyond the techno-centric approach and 
situated the use of technology in content, pedagogy, or context.  
I am gonna use Google Presentation to LQWURGXFHP\WHDFKLQJPDWHULDOV and PRWLYDWH
P\VWXGHQWV. (Lucy, Workshop 3 Reflection)  
I have learned many new tools for CALL. I think TitanPad is quite useful for FRRSHUDWHG
ZULWLQJDQGGLVFXVVLRQ. I have also learned that I can DGRSWWKHWRROWRDWUDGLWLRQDO
FODVVURRP if there is no chance to teach in the computer lab. (Cindy, Workshop 3 
Reflection) 
 As to the use of technology for teaching content and skills, participants indicated that the 
CALL workshops met the expectations in preparing participants to incorporate computer-based 
and web-based materials for teaching listening skills (Mean=4.04, SD=0.62) and incorporate 
computer-based and web-based materials for teaching writing skills (Mean=4.00, SD=0.66).  
 I learned how to teach students and for them to practice YRFDEXODU\ on the website, 
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Spelling City. (Florence, Workshop 2 Reflection) 
I have learned using technology to teach ZULWLQJ. I think it can help students learn how to 
work together and they also can learn from each other while they discuss their ZULWLQJ. 
(Julia, Workshop 3 Reflection) 
I learned about using PowerPoint to teach VWRU\WHOOLQJ, which is a new idea. (Shelly, 
Workshop 3 Reflection) 
It is useful to incorporate iPad in teaching not only UHDGLQJ or ZULWLQJ but also 
VSHDNLQJ!!! (Cindy, Workshop 3 Reflection) 
I love TitanPad and ABC Phonics (iPad app). I think I have found some solution to help 
my very basic level students on their SKRQLFV. (Clay, Workshop 3 Reflection) 
I’ve  learned  a  good  way  to combine  students’  VSHDNLQJ and ZULWLQJ practice. (Jasmine, 
Workshop 4 Reflection) 
Even though they felt that the CALL workshops did not prepare them as much to incorporate 
computer-based and web-based materials for teaching reading (Mean=3.58, SD=0.83), 
participants stated that current students’  main  reading  material  was  the  textbook  and, thus, 
adding extra reading material was not possible. However, the additional methods for students to 
learn and practice vocabulary were going to help enhance their reading skills and ability.  
As far as the use of course management tools is concerned, participants expressed a close 
to high level of satisfaction (Mean=3.96, SD=0.81), indicating that they did not fully agree that 
the CALL workshops had prepared them to use course management tools for their teaching. As 
the four participants (Florence, Alice, Grace, and Cindy) who held medium or low satisfaction 
levels indicated in the interview, they saw and learned how to use course management tools such 
as Google Sites and Schoology in the TPACK-in-Action CALL workshops. However, as the 
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survey item read, The CALL workshops have prepared me to use course management systems 
(such as Blackboard, WebCT, Moodle, etc.), they were not familiar with the tools listed in the 
item. That appeared to be the reason why they did not indicate satisfaction on this item. In fact, 
one participant specifically mentioned that she would use Google Sites for her teaching. Ellen 
stated,  “I learned what the Google Sites is and created a Google Site. It helps a lot to English 
teaching.  I  think  I’ll  spend  more  time  to  get  familiar  with  the  work”  (Workshop  1  Reflection). 
Moreover, four participants (Darcy, Gina, Jasmine, and Stella) were observed to have 
incorporated Google Sites into their teaching as a course management tool, which could be seen 
as an indication that the workshops to some extent helped prepare participants to use course 
management tools.  
6DWLVIDFWLRQZLWKWKH73$&.LQ$FWLRQ&$//ZRUNVKRSGHVLJQ
As noted in chapter 3, the CALL workshops followed the five-step design proposed in 
the TPACK-in-Action model to achieve the goals of helping participants develop their CALL 
competencies and adopt the competencies into their teaching. In order to identify how each step 
contributed to participants’  satisfaction  of  the  CALL  workshops,  participants’  reflections  were  
analyzed. At the end of each workshop, participants were asked to reflect on their learning. They 
were asked to provide a response to a statement, such as “The Modeling step in the workshop 
help me learn to incorporate technology effectively in my teaching,”  on a five-point Likert scale 
marking from Strongly disagree (1) to Strongly agree (5) (See Figure 12). A response of 3 
indicated a neutral attitude, neither agree nor disagree. They were also asked to state reasons why 
they indicated the responses.  
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Figure 12. Screenshot of Sample Reflection Questions 
 
 
As shown in Table 16, all five steps were rated highly, with the highest on Demonstrating 
(Mean=4.85, SD=0.36) and Modeling (Mean=4.72, SD=0.41) and the lowest on Analyzing 
(Mean=4.08, SD=0.75), indicating that participants felt that each of the steps helped them learn 
to  integrate  technology  effectively.  In  fact,  participants’  responses  in  the reflections confirmed 
that each step served different purposes in helping them learn and integrate CALL. 
 
 
Table 16. Participants’  Rating  of  the  Helpfulness  of  the  Five  Steps 
Steps in the TPACK-
in-Action Workshops 
The Workshop Group (n=72) 
Mean Std. Deviation 
Modeling 4.72 0.41 
Analyzing 4.08 0.75 
Demonstrating 4.85 0.36 
Application 4.46 0.50 
Reflection 4.36 0.56 
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Participants indicated that Modeling was a brand new experience for them because they 
never  had  the  opportunity  to  sit  through  a  CALL  lesson  as  a  student.  Darcy  stated,  “This  is  all  
new information to me. The teacher herself demonstrates to us a good lesson showing us how to  
use new technology to  teach  a  larger  group.  Very  helpful!!!!”  (Workshop  3  Reflection).  Clay  
also  indicated  that  the  step  helped  him  see  CALL  integration  clearer,  “Going  through  the  lesson  
step  by  step  help  me  to  see  how  technology  is  integrated”  (Workshop  3  Reflection).  Along the 
same  line,  Stella  stated,  “We  get  to  see  how  it  really  works.  To  see  is  to  believe”  (Workshop  4  
Reflection). Taking a step further, Shelly and Julia were able to make a connection between the 
modeled lesson to teachers’  and  students’ actions.  “Diana  modeled  a  reading  and  writing  lesson  
using TitanPad. I like the way students can learn  about  reading  and  writing”  (Shelly,  Workshop  3  
Reflection) and “it  helps  me  see  how  I  can  use  it  in  my  classroom”  (Julia, Workshop 4 
Reflection). 
Participants emphasized that learning by doing and the step-by-step instructions were the 
two most helpful features in the Demonstrating step, of which the latter helped them stay on 
track and the former helped them believe that it was possible. As Faye put it, “This is the part 
that impress me the most. Presentation and demonstrating are very important in the learning 
process”  (Workshop  3  Reflection). While Henry and Zelda emphasized the  doing,  “Cause  I  do,  I  
can  remember  it.”  and  “To do is to believe”  (Workshop 1 Reflection), Florence stated she 
benefited  most  because  “It  is  very  clearly  to  follow  and  I  won’t  get  lost”  (Workshop  3  
Reflection). Combining the two, Julia summarized  it  well,  “By  showing  us  every  step,  it  would  
be much easier for us to follow and thus learn new concept  by  doing” (Workshop 3 Reflection). 
The step-by-step instructions also made it possible for teachers to continue their learning after 
the workshop. As Florence  mentioned,  “I can follow the procedure and practice more in my own 
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time”  (Workshop 4 Reflection).  Darcy  also  stated,  “The  ppt  highlights  key  points  and  offer  links,  
which  makes  me  easily  to  get  involved  in  main  content  anytime  I  want”  (Workshop  2  
Reflection). 
As far as the Application step goes, how it was implemented helped Heidi come to the 
conclusion that  she  could  apply  it  to  her  teaching  with  her  students.  “The  task  was  done  online,  
working with other teachers. If I can use the same way for my students to learn English through 
online discussion and collaboration, it will stimulate the discussion in class and enhance their 
learning”  (Workshop  3  Reflection).  In  fact,  Helen  reported,  “I  was  motivated  to  put  it  to  use!!!”  
(Workshop 3 Reflection) after creating a collaborative writing task on TitanPad in the workshop. 
Even though the Analyzing and Reflection steps were rated lower, going through the 
steps helped participants see clearly what it entails to integrate CALL successfully and gave 
them the opportunity to make connections to their own teaching actions. Darcy  stated,  “Analysis 
part  is  good.  I  didn’t  have  to  analyze  much  about  the  content.  Most  of  the  time  I  wonder  why  
teacher  use  it.  But  now  I  know”  (Workshop  3  Reflection).  Darcy  illustrated  in  the  interview  that  
the analyzing step  helped  him  see  the  rationale  behind  teachers’ decisions on the selection of 
technology  and  pedagogy.  He  said,  “The  Analysis provides a clear guide for me to examine what 
I’m  teaching  [content],  the  tools  I’m  using  [technology],  and  what  I  should  do  to  achieve  the  goal  
[Pedagogy]  in  the  context”  (Workshop 3 Reflection). It is a clear indication that Darcy adopted 
the concept from the CALL workshops that content, pedagogy and technology should be taken 
into account in order to effectively integrate CALL into teaching. The Reflection step served its 
intended  purpose  and  helped  teachers  “organize  my  thoughts”  (Helen,  Workshop  3  Reflection),  
“think  deeper  in  the  field”  (Clay,  Workshop  3  Reflection),  and  “give some thoughts [of my 
teaching] to  modify  my  teaching” (Florence, Workshop 4 Reflection). 
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To sum up, the results demonstrated that the TPACK-in-Action CALL workshops met 
participants’  expectations  to  help  them  integrate  CALL  in  certain  perspectives, including using 
technology for teaching in general, teaching content and skills, and making effective decisions 
related to selection and use of technology. Participants also showed a close to high level of 
satisfaction with the CALL workshops in preparing them to use course management tools; 
observations  of  four  participants’  integration  of  Google  Sites as a course management tool 
helped confirm the positive impact. Moreover, participants found the five-step design of the 
CALL workshops, including the steps of modeling, analyzing, demonstrating, application, and 
reflection, effectively helped them integrate technology into their teaching. 
The findings differed from what Kessler (2007) reported where 108 TESOL masters 
graduates found formal teacher education programs ineffective in preparing them to integrate 
technology. One of the reasons why Kessler’s  participants  found  the  formal  teacher  preparation  
ineffective in helping them integrate CALL could be due to the fact the participants were 
randomly selected TESOL masters degree graduates and survey distribution was web-based. 
First, there was no description of the intended goals of the programs or the courses that were 
offered in those programs. In addition, there was no clear indication whether participants were 
practicing teachers or not. Most of all, more than 50 percent of his respondents graduated more 
than 10 years before they took the survey, indicating that the responses might be subject to the 
error of recalling as noted by Egbert et al. (2002). With a specific purpose and design, the formal 
teacher education in CALL could be effective in helping teachers develop their technology 
competencies (Peters, 2006).  
Another issue worth noting is the definition of teacher preparation programs and courses. 
Kessler proposed to use formal and informal teacher preparation as a replacement for preservice 
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and inservice teacher education and to define teacher preparation according to the extensiveness 
of the experience, rather than by the period of time in which it occurred. However, in his study, 
the formal teacher preparation was directly associated with the masters degree program of study. 
The  “inservice  participation,  conference  attendance,  brief  training  sessions,  online  collaboration,  
and listserv participation”  (p.  179)  were  all  considered  informal  means. In other words, the 
TPACK-in-Action CALL workshops would be classified as informal teacher education based on 
Kessler’s  definition  because  it  was not associated with any degree programs or inservice 
development. The fact is that the TPACK-in-Action CALL workshops certainly should be 
considered formal education because they were designed and conducted to achieve an intended 
goal over a rather extensive period of time even though it was not part of any degree program. 
As Figg and Jaipal (2012) argue, the focus of the education courses for preservice teacher 
preparation would differ from those for inservice teacher professional development due to the 
different nature of the audience (Figg & Jaipal, 2012). In other words, further investigation is 
needed before we can accurately define teacher education solely based on the extensiveness of 
the experience. Likewise, it should be investigated if the TPACK-in-Action CALL workshops 
would have the same positive impact on preparing preservice teachers to integrate CALL. 
The findings show that participants agreed that the five-step design of the TPACK-in-
Action CALL workshops helped them learn to integrate CALL into their teaching. However, 
what to include in the teacher education courses should be another issue worth investigating. 
Within the 15 hours of TPACK-in-Action CALL workshops, only certain aspects of CALL 
integration were covered. In other words, topics such as how to create computer-based and web-
based teaching materials for teaching and engaging students, evaluate computer-based and web-
based instructional and teaching materials, or make decisions on the design of a technology-
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learning environment were not addressed in the CALL workshops. Therefore, it is critical for 
teacher educators to understand what teachers need before making the decision on what content, 
technology, and pedagogy needs to be included in teacher education courses such as the 
TPACK-in-Action CALL workshops (Egbert et al., 2002; Hong, 2010; Kessler, 2007). As Gina 
noted in the focus group interview: 
In order to maximize the effect of your CALL workshops in helping us integrate CALL, 
you need to know the context—what we have available for teachers to use, the teachers—
what they do and what they need, and the students—what the curriculum is like and 
student proficiency levels. (Focus Group Interview I, January 2013) 
The next section reports how the TPACK-in-Action CALL workshops impacted 
participants’ perception change toward CALL and CALL integration.  
5HVHDUFK4XHVWLRQ3DUWLFLSDQWV¶3HUFHSWLRQV7RZDUG&$//DQG&$//
,QWHJUDWLRQ
 To examine the impact of the TPACK-in-Action  CALL  workshops  on  participants’  
perceptions of CALL and CALL integration, data collected through surveys, interviews, and 
reflections were analyzed quantitatively and qualitatively. In order to identify if participants’ 
perceptions of CALL and CALL integration changed after the CALL workshops, a t-test was 
performed to compare participants’  responses  to  pre-workshop and post-workshop surveys. 
3UHZRUNVKRSSHUFHSWLRQV
As shown in Table 17, participants held a neutral to favorable attitude toward CALL and 
CALL integration (Mean= 3.58, SD=0.34) before the CALL workshops. Among the five 
categories, participants showed their highest perceptions of integrating technology with 
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pedagogy for teaching (Mean= 3.78, SD=0.46), indicating that participants were aware of the 
importance of integrating technology with a sound pedagogical decision behind it. Looking at 
their perceptions of individual items, they did express a favorable perception toward three items 
(mean score≥4): I would like to learn more about how to integrate technology (with pedagogy) in 
my teaching (Mean= 4.33, SD=0.56); Online materials make my preparation for class easier and 
more effective (Mean= 4.08, SD=0.65); I think integrating technology in my teaching can 
enhance  my  students’  learning  in  English  ((Mean= 4.04, SD=0.46). With a mean of 2.58 
(SD=0.83), participants expressed their least favorable perception on I am concerned that 
technology might interfere with student interactions, indicating that they worried about the 
interference. The other low mean score was related to whether there was enough time to use 
technology: There is not enough time to incorporate technology into the subject I teach (Mean= 
2.96, SD=0.69), indicating that they felt that there might not be sufficient time to incorporate 
technology into their teaching. 
As  to  participants’  attitudes  toward  support  and  training  to  help  them  integrate  
technology, participants agreed that that they need more support from school in relation to using 
technology for their teaching (Mean= 4.25, SD=0.61). In other words, they disagreed that they 
received sufficient training on how to incorporate technology for their teaching (Mean= 2.71, 
SD=0.95). Thus, to some extent, they learned to incorporate technology for teaching in their own 
time (Mean=3.67, SD=0.87).  
3RVWZRUNVKRSSHUFHSWLRQFKDQJHRI&$//DQG&$//LQWHJUDWLRQ
After completing the 15 hours of TPACK-in-Action  workshops,  participants’  perceptions  
changed from a mean of 3.58 to 3.89 (SD=0.34), indicating a positive change in their perceptions  
  
Table 17.  Participants’  Perceptions of CALL and CALL Integration  
&DWHJRU\ 3HUFHSWLRQLWHPVWRZDUG&$//DQG&$//LQWHJUDWLRQ7KH:RUNVKRS*URXSQ 
3UH
:RUNVKRS
3RVW
:RUNVKRS
0HDQ6WG'HYLDWLRQ
LWHPV    
LWHPV   
Confidence and 
enjoyment  
1.  I really enjoy using computers and the Internet for instruction. 3.75 (0.68) 4.21 (0.66) 
2.  Technology makes my professional work more difficult. 3.58 (0.58) 4.04 (0.55) 
3.  I really enjoy using computers and the Internet to engage students in learning. 3.79 (0.51) 4.04 (0.86) 
7.  I am confident in using technology as a learning resource. 3.79 (0.66) 3.63 (0.71) 
10. I feel out of place when confronted with technology. 3.33 (0.70) 3.67 (0.70) 
19. I am confident in using technology in my teaching. 3.54 (0.83) 3.71 (0.81) 
LWHPV   
Issues of time and 
quality in teaching 
with technology 
4.  Using computers for learning takes students away from important instructional time. 3.04 (0.81) 3.54 (0.83)
12. I do not believe the quality of English education is improved by the use of technology. 3.58 (0.72) 3.92 (0.50) 
13. I am concerned that technology might interfere with student interactions. 2.58 (0.83) 3.63 (0.88) 
15. There is not enough time to incorporate technology into the subjects I teach. 2.96 (0.69) 3.71 (0.55) 
20.  I  think  integrating  technology  in  my  teaching  can  enhance  my  students’  learning  in  English. 4.04 (0.46) 3.96 (0.69) 
LWHPV   
Class preparation 14. I enjoy using technology and online resources to help prepare for my teaching. 3.75 (0.79) 4.13 (0.61) 
18. Technology can facilitate my teaching and allow me more time in class for more activities. 3.33 (0.82) 3.67 (0.64) 
24. Online materials make my preparation for class easier and more effective. 4.08 (0.65) 4.21 (0.51) 
LWHPV   
Use of technology 
with pedagogy 
5.  I would like to learn more about how to integrate technology (with pedagogy) in my teaching. 4.33 (0.56) 4.29 (0.69) 
9.  I always integrate technology in my teaching based on a sound pedagogical decision. 3.04 (0.91) 3.71 (0.75) 
21. I believe technology integrated in teaching should be based on a sound pedagogical decision. 3.96 (0.62) 4.08 (0.58) 
LWHPV   
Student use of 
technology  
6.  Computers should be as important and available to students as pencils and books. 3.54 (0.83) 3.96 (0.62) 
11. Technology allows my students the opportunity to learn English at his/her own pace. 3.96 (0.75) 4.00 (0.72) 
17. Students should be able to use computers to help them solve problems in English. 3.63 (0.77) 3.88 (0.61) 
22. Students can use computers and technology to help make informed decisions. 3.50 (0.66) 3.75 (0.68) 
Note. 1  The mean difference is significant at the 0.001 level (p < .001); (p < .01); (p < .05) 
Note. 2. Items  underlined  indicated  those  negatively  phrases  items,  of  which  participants’  responses  were  converted  into scores. For example, a response of 2 for item 2 was converted to a score 
of 4, indicated a disagreement with this statement. 
 
LWHPV
6XSSRUWDQG
7UDLQLQJ 
8.   I need more support from school in relation to using technology for my teaching. 4.25 (0.61) 4.17 (0.70) 
16. I have received sufficient training on how to incorporate technology for my teaching. 2.71 (0.95) 2.71 (1.04) 
23. I learn to incorporate technology for teaching in my own time. 3.67 (0.87) 3.71 (0.81) 
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toward CALL  and  CALL  integration.  In  order  to  verify  if  the  positive  change  in  participants’  
perceptions was due to the effect of the TPACK-in-Action CALL workshops, a t-test was 
performed and effect size was also calculated to estimate the magnitude of the difference. 
Results of the t-test showed that the difference between the pre-workshop (Mean=3.58, 
SD=0.34) and post-workshop perception (Mean=3.89, SD=0.34) mean scores were statistically 
significant at 0.001 level, t=8.54, p<0.001 (See Table 18), indicating that  participants’  positive  
changes in perceptions toward CALL and CALL integration after the CALL workshops could be 
attributed the TPACK-in-Action Workshops. Further,  Cohen’s  effect  size  value (d=0.93) 
suggested high practical significance. In other words, the TPACK-in-Action Workshops had a 
strong  and  positive  effect  on  participants’  perception  changes  toward  CALL  and  CALL  
integration. 
Changes  of  participants’  perceptions  were  also  examined  toward  items  from  different  
categories. While participants showed favorable perceptions of using technology for class 
preparation  and  for  teaching  (mean  score  ≥4),  their  perceptions  toward  confidence  and  
enjoyment  in  using  technology  for  teaching  and  students’  use  of  technology  were  in  a  close-to-
high level. Their lowest perceptions landed on the issue with time and teaching quality 
(Mean=3.75, SD=0.47). However, they all increased positively from the pre-workshop 
responses. The t-test  results  showed  that  the  changes  in  participants’  perceptions  toward  items  
from all five categories were statistically significant at 0.001 level except for the category of 
student use of technology (t=2.42, p<0.05), indicating that there is a true difference between 
participants’  pre- and post workshop perceptions toward CALL and CALL integration. Further, 
to  measure  the  magnitude  of  impact  of  the  CALL  workshops,  Cohen’s  d  values  were  calculated  
(d=0.49~1.17, see Table 18) and indicated medium and high practical significance, indicating 
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that  the  positive  changes  in  participants’  perception toward CALL and CALL integration could 
be attributed to the impact of the TPACK-in-Action CALL workshops. 
 
Table 18. Paired t-test Results: Pre- and post-workshop Perceptions 
The Workshop Group 
 (n=24) 
Perceptions     
Pre-
workshop 
Post-
workshop 
t dt p d Mean (Std. Deviation) 
LWHPV      
Confidence and enjoyment 
(6 items) 3.63 (0.39) 3.88 (0.46) 3.64
* 23 .001 0.57** 
Issues of time and teaching 
quality (5 items)  3.24 (0.40) 3.75 (0.47) 7.84
* 23 <.001 1.17* 
Use of technology for Class 
preparation (3 items) 3.72 (0.54) 4.00 (0.45) 3.62
* 23 .001 0.57** 
Use of technology with 
pedagogy (3 items) 3.78 (0.46) 4.03 (0.43) 3.72
* 23 .001 0.56** 
Student use of technology (4 
items) 3.66 (0.53) 3.90 (0.45) 2.42
*** 23 .024 0.49*** 
Note. 1. The mean difference is: at 0.001 level (p < .001);  at 0.01 level(p < .01);  at 0.05 level(p < .05)  
 2.  effect size: * d=0.8 large; ** d=0.5 medium; *** d=0.2 small (Cohen, 1992). 
 
In general, participants showed positive changes in their perceptions in 18 items (out of 21, 
86%), eight of which were statistically significant as shown in Table 17. Among the eight items, 
two  were  related  to  participants’  confidence  and  enjoyment  in  using technology for teaching, 
indicating that the TPACK-in-Action workshops had a strong and positive impact on the increase 
of  participants’  confidence  and  enjoyment  in  CALL  integration.  In  fact,  half  of  the  participants  
explicitly stated an increase in their confidence level in technology integration, just like what 
Florence  said,  “It  gives  me  more  confidence  to  apply  technology  in  my  teaching”  (Workshop  4  
Reflection). Lucy also indicated the confidence to bring technology to action: “I’m  more  
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confident on using  technology  now  and  hope  I  can  put  it  into  practice  soon”  (Workshop  3  
Reflection). 
Participants showed favorable perceptions of I really enjoy using computers and the 
Internet for instruction (Mean=4.21, SD=0.66), and they disagreed with technology makes my 
professional work more difficult (Mean=4.04, SD=0.55). In other words, participants enjoyed 
integrating CALL more and felt that technology facilitated their teaching after completing the 
CALL workshops, which indicated a positive impact. Participants illustrated how technology 
facilitated their teaching in different ways: Technology  “assist[s]  me  to  prepare  for  teaching”  
(Julia,  Workshop  2  Reflection),  “helps  me  teach  more  conveniently”  (Faye,  Workshop  1  
Reflection),  and  “can  be  used  to  facilitate  my teaching”  (Lucy,  Workshop  3  Reflection). 
Moreover, three were related to concerns of class time and teaching quality: I am 
concerned that technology might interfere with student interactions (Mean=3.63, SD=0.88), 
there is not enough time to incorporate technology into the subjects I teach (Mean=3.71, 
SD=0.55), and using computers for learning takes students away from important instruction time 
(Mean=3.54, SD=0.83). The significant increases in the mean scores  indicated  that  participants’  
concern level dropped relating to technology integration taking away class time or interfering 
student interactions. The first two increases were the biggest among all 21 items, indicating a 
strong and positive change in participants’  perceptions,  which  could  be  attributed  to  the  effect  of  
the CALL workshops. Even though the mean scores of 3.63 or 3.71 did not mean participants 
were concern-free, the results showed that the CALL workshops helped participants ease their 
concerns in relation to time issues and teaching quality with technology integration. Julia 
illustrated based on her actual teaching experience: 
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When I used Spelling City for the first time, I was not able to finish teaching what I 
planned to teach because I did not manage time well due to the use of a new tool. 
Operating the remote control pad is not easy. However, it took a few practices to make it 
work better. (Focus Group Interview I, January 2013) 
Gina agreed with her and further elaborated based on her own integration: 
I agreed. I feel that it takes quite some time for me to explore and learn about a tool 
before I can really use it for my teaching. It works better after you get a hand at it. But 
it’s  worth  the  time  and  effort  because  it’s  going  to  make  my  teaching go smoother once 
I’m  familiar  with  the  tool.  (Focus  Group  Interview  I, January 2013) 
The  significant  changes  in  participants’  perceptions also occurred in items related to 
using technology with pedagogy, for students’  use  and  class  preparation: I always integrate 
technology in my teaching based on a sound pedagogical decisions (Mean=3.71, SD=0.75), 
Computers should be as important and available to students as pencils and books (Mean=3.96, 
SD=0.62), and I enjoy using technology and online resources to help prepare for my teaching 
(Mean=4.13, SD=0.61). While the  first  significant  increases  indicated  participants’  
acknowledgement of the importance of integrating technology with pedagogy, the mean score 
increases of the last two items indicated the strong and positive impact of the CALL workshops 
on  participants’  perceptions  toward  the  important  role  technology  played for students and for 
teachers. With students’ learning  in  mind,  Julia  illustrated,  “I have learned a lot of resource in 
technology. I think it helps my students learn English more effectively and have more fun while 
learning”  (Workshop  2  Reflection). TitanPad appeared to be quite a popular choice among 
participants when it came to engaging students in production. As participants illustrated, I think 
TitanPad  is  quite  useful  “for  cooperated  writing  and  discussion”  (Cindy,  Workshop  3  
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Reflection),  “for  my  students  to  learn  through  discussion”  (Heather,  Workshop  3  Reflection),  “to  
let  my  students  practice  writing  together”  (Sunny,  Workshop  3  Reflection),  and  “to  use  in  a  big  
classroom like mine, with 30+ students  working  in  groups”  (Darcy,  Workshop  3  Reflection).   
In addition, among the 18 items with positive increases, eight (38%) reached a mean 
score larger than 4, indicating  participants’  favorable perceptions toward CALL and CALL 
integration (See Table 18). The top three favorable perceptions were as follows: I would like to 
learn more about how to integrate technology (with pedagogy) in my teaching (Mean= 4.29, 
SD=0.69); Online materials make my preparation for class easier and more effective (Mean= 
4.21, SD=0.51); and I really enjoy using computers and the Internet for Instruction (Mean= 4.21, 
SD=0.66). Participants started with favorable perceptions toward the first two items and the 
positive perceptions remained after the CALL workshop even though the increases of the mean 
scores  were  not  statistically  significant.  As  Alice  stated,  “It’s  overwhelming,  but  fun.  I  would  
like to learn more of its application [technology integration with content and pedagogy]”  
(Workshop 1 Reflection). Also, as Shelly stated,  “I  taught  five  classes  in  the  same  grade.  I  only  
have to prepare one activity and I can use it for all five classes. It saves  me  time”  (Workshop  2  
Reflection). However, the mean score of the third item increased from 3.75 to 4.21, which 
represented a statistically significant change, signifying that the CALL workshops had a strong 
impact  on  participants’  perceptions  toward  the enjoyment of using computers and the Internet for 
teaching, which was observed in teachers’ actual teaching in their classrooms. 
Participants showed perception changes in a negative direction on three items. The 
changes in the mean scores toward the following two items were small, -0.04 and -0.08 
respectively: I would like to learn more about how to integrate technology (with pedagogy) in my 
teaching (Mean= 4.29, SD=0.69) and I think integrating technology in my teaching can enhance 
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my  students’  learning in English (Mean= 3.96, SD=0.69). In other words, participants’  
perceptions still remained at the same favorable level, indicating that participants still would like 
to learn more about integrating CALL with pedagogy and believed that CALL integration could 
enhance  their  students’  learning  in  English.  As  Lucy  illustrated,  “Learning English is not only 
memorizing words and sentences, it can also help my students know more about the world. 
Using  technology  brings  authentic  materials  into  classroom”  (Lucy, Workshop 1 Reflection).  
While half of the participants indicated that the CALL workshops helped them develop 
confidence  in  integrating  CALL  in  teaching,  participants’  perceptions  of I am confident using 
technology as a learning resource (Mean= 3.63, SD=0.71) also changed negatively (-0.17) after 
the CALL workshops, meaning participants did not feel the CALL workshops prepared them as 
much to use technology as a learning resource. In fact, participants showed an understanding of 
what it entailed to use technology effectively for their teaching. In other words, they learned and 
realized that effective technology integration takes more than just knowing about the technology. 
On the one hand, they became more confident in integrating CALL into their teaching because of 
the development of their CALL competencies; on the other hand, they also learned about what 
was lacking, as Zelda put  it,  “I  didn’t  know what I did not know until now. As you said, it takes 
more things [content, pedagogy, and technology] to use technology effectively in teaching” 
(Focus Group Interview I, January 2013). 
3RVWZRUNVKRSSHUFHSWLRQFKDQJHRIVXSSRUWDQGWUDLQLQJ
As  to  participants’  perceptions of the support and training relating to technology 
integration, all perceptions remained at the same level with slight changes in the mean scores 
after the CALL workshops. Table 19 shows that participants still felt that they need more support 
from school in relation to using technology for their teaching (Mean= 4.17, SD=0.70); however,  
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Table 19.  Participants’  Perceptions of Support and Training 
6XSSRUWDQG7UDLQLQJLWHPV
Q 
3UH:RUNVKRS 3RVW:RUNVKRS
0HDQ6WG'HYLDWLRQ
8.   I need more support from school in relation to 
using technology for my teaching. 4.25 (0.61) 4.17 (0.70) 
16. I have received sufficient training on how to 
incorporate technology for my teaching. 2.71 (0.95) 2.71 (1.04) 
23. I learn to incorporate technology for teaching in 
my own time. 3.67 (0.87) 3.71 (0.81) 
 
 
the mean score decreased slightly (-0.08) indicating less agreement in the need for more support 
from school, which led to the same mean score (Mean=2.71, SD=1.04) when asked about if they 
have received sufficient training on how to incorporate technology for their teaching. In other 
words, participants felt that they did not receive sufficient training that helped them integrate 
CALL and there was a need for more support and training on how to incorporate technology for 
their teaching: 
For example, when introducing Spelling City, most workshops I went to would tell me it 
is  good  for  vocabulary.  That’s  it.  It  is  not  helpful  at  all.  The  most  useful  workshops  
would be the ones including the hands-on activities, like your CALL workshops. I think 
demonstration is very important, like the Modeling step in the workshop. In other words, 
you directly implemented the apps or Spelling City in a lesson plan and modeled it. We 
had the opportunity to go through the lesson as a student, which is really a big help to our 
actual teaching. (Jasmine, Individual Interview I, January 2013)   
However, participants also expressed that in addition to external support, they might be 
able to turn themselves into problem solvers as they practice integrating technology further in 
their teaching. As Zelda expressed her thoughts: 
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The more I used, the more problems I might encounter. That makes me more 
experienced. Some problems could be repeating or related. Then, I can train myself to 
become a  problem  solver.  In  other  words,  I  benefit  from  all  problems  occurred.”  (Zelda,  
Focus Group Interview I, January 2013) 
As  to  using  their  own  time  to  learn  about  CALL  integration,  participants’  perceptions  
changed slightly in a positive direction (Mean= 3.71, SD=0.81, +0.04), indicating that they still 
held a high neutral attitude toward spending their own time to learn to incorporate technology for 
teaching. In fact, participants did indicate that the materials uploaded on the CALL Teacher 
Education website provided in the CALL workshops made it possible for them to spend their 
own time learning about CALL integration if they would like to do so. As Florence stated in her 
reflection about the step-by-step  instructions  provided,  “I can follow the procedure and practice 
more  in  my  own  time”  (Workshop  4  Reflection). Gina reinforced the benefit of it: 
I feel that it takes some of my time to explore and learn about a tool before I can really 
use it for my teaching. It works better after you get a hand at it. But it’s  worth  the  time  
and  effort  because  it’s  going  to  make  my  teaching  go  smoother  once  I’m  familiar  with  the  
tool. (Focus Group Interview I, January 2013) 
Even though the t-test  results  indicated  that  the  changes  in  participants’  perceptions  were  
not statistically significant, participants still expressed clearly the need to receive more support 
and training on how to incorporate technology while they also started to invest their own time in 
learning how to incorporate technology for their teaching. 
To sum up, participants in the study showed high neutral to favorable responses 
(Mean=3.89, SD=0.34) in the 21 item survey relating to their perceptions toward CALL and 
CALL integration after the TPACK-in-Action CALL workshops, which is lower than 
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participants’  responses (Mean=4.06) in Kessler’s  (2007)  study. These findings may be attributed 
to the following reasons. In addition to the 11-item survey related to a variety of technology 
integration in  classrooms  used  in  Kessler’s  study,  the number of survey items was expanded to 
21 to include wider perspectives of technology integration, including using technology to prepare 
for classes, engage students, and male sound pedagogical decisions, which are important aspects 
to be noted in successful technology integration (TESOL Technology Standards Framework, 
2008) and thus were critical components of the TPACK-in-Action CALL workshops. Moreover, 
with 108 randomly selected TESOL masters degree graduates elicited through an email 
invitation to participate in a survey conducted via a web-based interface, the high score might 
also be a result of a group of more technologically inclined participants. In addition, even though 
Kessler reported participants’  attitude toward technology based on additional demographic 
information, including decade of graduation, age, and gender, information relevant to 
participants’  teaching  experience,  including  years  of  teaching,  levels  and  subjects,  were  not  
identified, which could be important contributing factors toward perception change (Egbert et al, 
2002).  
In Kessler’s (2007)  study,  the  results  indicated  that  participants’  perceptions toward 
technology were not relevant to their satisfaction on how their formal teacher preparation helped 
them integrate CALL. However, the results of the present study showed a significantly positive 
correlation  between  participants’  satisfaction  with the CALL workshops and their perceptions of 
CALL and CALL integration (r=0.71, p<0.001), indicating  that  participants’  satisfaction of 
CALL teacher education courses could be considered as predictors of their perceptions of CALL 
and CALL integration. As the literature noted, well designed and implemented CALL workshops 
such as the TPACK-in-Action CALL workshops could have a significantly positive impact on 
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participants’  perceptions  toward  CALL  and  CALL  integration,  which  might  lead  to  teachers’  
actions of integrating CALL and determine the degree of success (Atkins & Vasu, 2000; 
Milbraith & Kinzie, 2000).  
Taking a closer look at participants’  perceptions  un individual items, it was found that 
only one item overlapped with  these  in  Kessler’s  (2007)  study  among the top three favorable 
items, that is, I really enjoy using computers and the Internet for instruction. Participants in the 
present  study  shared  the  same  favorable  perception  with  those  in  Kessler’s  (2007)  study.  The  top  
ranked  two  items  among  Kessler’s  respondents  were  Students should be able to use computers to 
help them solve problems in English and Students can use computers and technology to help 
make informed decisions, which were ranked neutral among participants of the current study and 
did not show a big change in their perceptions after the CALL workshops. This might be an 
indication of the impact the CALL workshops had on participants. The main focus of the CALL 
workshops was to help teachers bring their knowledge into actions; in other words, the training 
helped teachers see how they could adopt what they had learned to facilitate and enhance their 
preparation  for  classes,  the  implementation  of  CALL  activities  in  classrooms,  students’  
engagement in learning and productivity, and enhance  students’  learning  in  English  to  meet  the  
teaching objectives. As Darcy stated:  
I did not use technology much before the CALL workshops even though I have the 
equipment in my classroom. I saw you modeling the lessons and learned about all these 
tools and resources. I thought maybe I could do it too. So I did. I have been using the 
interactive whiteboard and technology more in my teaching and I think it is working for 
me, and my students. (Individual Interview II, January 2013) 
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5HVHDUFK4XHVWLRQ'HYHORSPHQWRI3DUWLFLSDQWV¶73$&.&RPSHWHQF\
To examine the impact of the TPACK-in-Action CALL Workshops contributing to the 
development  of  participants’  self-perceived TPACK competency, data from surveys, interviews, 
and observations were calculated, coded, and analyzed qualitatively and quantitatively.  
3UHZRUNVKRS73$&.FRPSHWHQF\
Table 20 illustrates that participants perceived themselves to have a fairly low TPACK 
competency before the CALL workshops, with a mean score of 3.09 (SD=0.54), indicating that 
participants perceived themselves as holding a medium level TPACK competency in general 
before the CALL workshops. They identified themselves with low TPACK competency in 12 
items (mean<3), with the lowest mean found on I can use online discussion forums to examine 
the  problems  that  may  occur  in  students’  learning  of  the  subject  content (Mean=2.21, SD=1.02). 
In fact, the lowest TPACK competency items are mostly associated with two dimensions, the use 
of online tools for distance learning and use of technology to teach abstract concepts in 
particular. Even though the mean score indicated a medium level of TPACK competency before 
the CALL workshops, analysis of individual items revealed that participants did perceive 
themselves with high competency on two accounts: I can use video clips (e.g., from YouTube) to 
teach specific abstract concepts (Mean=4.21, SD=0.88) and I can use video clips (e.g., from 
YouTube) to help students understand the subject content more easily (Mean=4.29, SD=0.88). In 
other words, participants believed they were able to use video clips for their teaching to help 
students’  comprehension  of  abstract  concepts  and  subject  contents  before  they  participated  in  the  
CALL workshops.  
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Table 20. Paired t-test: Pre- and post-workshop TPACK Competency 
 Pre-
Workshop  
Post-
Workshop  
   
d TPACK Competency  Mean (Std. Deviation) t dt p 
24 items 3.09 (0.54) 3.79 (0.39) 7.10* 23 < .001 1.48* 
Use of technology tools and 
the Internet (10 items) 3.66 (0.60) 4.31 (0.37) 5.22
* 23 < .001 1.31* 
Use of cloud computing for 
interactions and discussion 
(4 items)  
2.79 (0.81) 3.67 (0.57) 5.68* 23 < .001 1.25* 
Use of online tools for 
distance learning (6 items) 2.36 (0.69) 3.24 (0.59) 6.57
* 23 < .001 1.37* 
Use of technology to teach 
abstract concepts (4 item) 3.04 (0.71) 3.42 (0.50) 2.67
*** 23 0.014 0.61** 
Note 1. The mean difference is: at 0.001 level (p < .001);  at 0.01 level(p < .01);  at 0.05 level(p < .05) 
 2.  effect size: * d= 0.8 large; ** d=0.5 medium (Cohen, 1992). 

'HYHORSPHQWRI73$&.FRPSHWHQF\
TPACK competency is defined as the ability a teacher has to select technology based on 
its affordance with sound pedagogical strategies to achieve the content objectives, adapted from 
Angeli’s  (2005)  definition  of  technology  competency.  After completing the five CALL 
workshops,  participants’  average  self-perceived TPACK competency increased positively to a 
high-medium competency level (Mean=3.79, SD=0.39), indicating that the TPACK-in-Action 
CALL  Workshops  had  a  positive  impact  on  participants’  development  of  TPACK  competency. 
The results of the t-test indicated that the participants’  increase in TPACK competency was 
statically significant (t=7.10, p<0.001), meaning that participants developed their TPACK 
competency after the CALL workshops and the development was not due to chances and could 
be attributed to the impact of the TPACK-in-Action workshops. To measure the magnitude of 
the  impact  on  the  differences  of  means,  Cohen’s  d  was  calculated  (d=1.48)  and  it  indicated  a  
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high practical significance, meaning that the development  in  participants’  TPACK  competency  
could be largely attributed to the TPACK-in-Action CALL workshops.  
Examining the 24 TPACK competency items that were factored into four dimensions 
(Chuang & Huang, 2012), it was found that participants perceived themselves with very high-
level TPACK competencies in the use of technology tools and the Internet (Mean=4.31, 
SD=0.49) after the CALL workshops, and the change in their TPACK competencies was 
statistically significant (t=5.22, p<0.001, d=1.31), indicating that  participants’  development  of 
competencies in using technology and the Internet was not due to chance and that they could be 
attributed to the effect of the TPACK-in-Action CALL workshops. The lowest mean score was 
participants’ use of online tools for distance learning (Mean=3.24, SD=0.30). Even though with 
low-medium level TPACK competencies, it still showed that participants perceived their 
competencies developed during the CALL workshops. 
The post-workshop survey results showed that participants developed their TPACK 
competency. They perceived themselves with higher TPACK competency in general after the 
CALL workshops, with which high TPACK competencies were perceived on 12 items. 
Participants perceived their highest TPACK competencies on five items  (mean≥4.50), related to 
integrating online materials and video clips as well as selection of appropriate technology. In 
addition to the two highest pre-workshop TPACK competency items related to the use of video 
clips (Mean=4.54) mentioned above, the other three items included I can integrate online 
materials into teaching the subject matter (Mean=4.63, SD=0.49), I can select appropriate 
technologies to teach specific subject matter (Mean=4.54, SD=0.51), and I can use appropriate 
technologies for teaching specific subject matter (Mean=4.50, SD=0.51). All five items were 
from the dimension related to the use of technology tools and the Internet.  
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In addition, the biggest increase in participants’  development  in TPACK competency was 
related to I  can  utilize  appropriate  technologies  that  meet  individual  student’s  need (Mean=4.17, 
SD=0.56) and I can use appropriate technologies (e.g., social media, online forums, and blogs) 
that provide students with opportunities to express opinions and interact with others 
(Mean=4.04, SD=0.55). These big increases (+1.21 in mean score) indicated that the CALL 
workshops  helped  participants  draw  their  attention  to  students’  actions  and  interactions  in  their  
classrooms. In other words, participants perceived themselves to be able to look beyond the 
teacher-centered context and to match the affordance of appropriate technology to their 
instructional goal and pedagogy for their specific target audience in English teaching. With the 
integration of QuickVoice, an iPad app, for her students to each practice his/her oral production, 
Florence stated:  
I also used QuickVoice to let my students practice and try recording their speech. They 
were all very much engaged when working on this task. It had given them the opportunity 
to hear themselves. No matter how they did, they all said that they had a sense of 
achievement and it was interesting to hear their own narration. They need to hear 
themselves. In fact, they were very much interested, in  fact,  eager  to  record  more.  It’s  like  
a force to motivate them to do better. (Focus Group Interview I, January 2013) 
Providing another alternative for her students to achieve the same goal in practicing their speech, 
Stella’s  selection  of  iPads  was  with  a sound pedagogical decision behind it: 
I used the recording feature on iPads for my students to practice their speech production, 
not just audio, but video recording. Students were able to not only hear themselves but 
also see their performance because a speech is more than just voice. I assigned them in 
pairs so that they can record each other. I had also given my students other opportunities 
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to record individually. They all were very engaged working together with partners or by 
themselves. I also heard some students providing suggestions for their classmates in the 
process. (Focus Group Interview I, January 2013) 
In other words, the TPACK-in-Action CALL workshops were found to have a strong and 
positive  impact  on  participants’  self-perceived development of certain TPACK competencies.   
However, participants still perceived low TPACK competency among themselves in some 
particular dimensions upon completion of the TPACK-in-Action CALL workshops, including 
items related to the use of online tools for distance learning and the use of technology to teach 
abstract concepts. The lowest three TPACK competencies perceived were related to computer 
simulation or virtual lab: I can use computer simulations to teach the complex systems of certain 
subject content (Mean=2.88, SD=0.85), I can use computer simulations to present data, 
diagrams, or models to help students understand the subject content more easily (Mean=2.88, 
SD=0.85), and I can use technologies, such as virtual lab, museums, or digital archives that 
allow students to explore concepts of the subject matter (Mean=2.96, SD=0.81).  
Upon examining possible explanations for the phenomena, the investigation was directed 
back to the focus and goals of TPACK-in-Action CALL workshops to help understand why 
participants did not develop their TPACK competency among those items. One of the goals of 
the TPACK-in-Action CALL workshops aimed at helping participants understand the complex 
nature of CALL integration that involved the interplay of three basic knowledge domains, 
content knowledge, pedagogical knowledge and technology knowledge. While a variety of 
pedagogical approaches were integrated into activities with the content set to be in English by 
default, the technologies introduced in the workshops were mainly web-based tools, software 
based tools, and iPad apps. In other words, using technology such as animations or computer 
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simulations to teach abstract concepts and complex systems or using technology for distance 
learning was not addressed in the CALL workshops. For one, computer simulations were content 
specific, mostly for math or science education; in other words, beyond the nature of the subject 
content examined in the present study. In addition, the topic of distance learning was not 
addressed since this topic does not play a role in the elementary school context in Taiwan. 
Moreover, the technology and online tools introduced in the CALL workshops were not selected 
to serve this particular purpose. 
In fact, the findings that participants’  perceived  themselves  with  low  TPACK 
competency in items from these two particular dimensions identified with the results in Chuang 
and Huang (2012), in which English teachers were also found to have lower mean scores on 
those items compared to teachers from other subject areas. It was math and science teachers who 
perceived themselves with high TPACK competency for items in this dimension. However, 
participants did perceive themselves highly proficient in one item related to the use of visual 
aids. With a mean score of 4.42 (SD=0.59) for I can use visual aids to teach specific abstract 
concepts, it might be an  indication  of  participants’  confidence  in  themselves  in  incorporating  
visual aids into their English teaching. Therefore, whether the use of animations and computer 
simulations to teach abstract concepts is content specific should be further investigated.  
Thus, since the dimensions of use of online tools for distance learning and use of technology to 
teach abstract concepts were not addressed at all in the CALL workshops, it was decided that the 
impact of the TPACK-in-Action CALL workshops on participants’  TPACK  competencies  
needed to be reexamined based on the items from the two dimensions, the use of technology 
tools and the Internet and the use of cloud computing for interactions and discussion. In other 
words, the mean scores of  participants’  TPACK  competency were recalculated based on the 14 
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items. Table 21 shows the results of the new calculation. Based on the 14 items that were 
relevant  to  content  of  the  CALL  workshops,  it  was  found  that  participants’ self-perceived 
TPACK competency was high after the CALL workshops (Mean=4.13, SD=0.37), developed 
from a medium competency level (Mean=3.41, SD=0.57), indicating that participants developed 
their TPACK competencies in the use of technology tools and the Internet and the use of 
computer clouding for interactions and discussion. The results of the t-test further confirmed that 
participants’  post-workshop TPACK competency levels were statistically significant from their 
pre-workshop TPACK competency levels (t=6.89, p<0.001) and the difference can be largely 
attributed to the TPACK-in-Action CALL workshops (d=1.50). In other words, the TPACK-in-
Action CALL workshops were found to have a strong and positive impact on participants and 
contributed to the development of their TPACK competency in use of technology and the 
Internet  for  teaching  content  and  use  of  cloud  computing  for  students’  interactions  and  
discussions. 
 
Table 21. Paired t-test: Pre- and post-workshop TPACK Competency (Selected) 
TPACK Competency 
(n=24) 
Pre-
workshop 
Post-
workshop 
   
Effect size 
(Cohen’s  d) Mean (Std. Deviation) t dt p 
14 items 3.41 (0.57) 4.13 (0.37) 6.89* 23 < .001 1.50 
Use of technology tools 
and the Internet (10 
items) 
3.66 (0.60) 4.31 (0.37) 
    
Use of cloud computing 
for interactions and 
discussion (4 items)  
2.79 (0.81) 3.67 (0.57) 
    
Note: 1. The mean difference is: at 0.001 level (p < .001);  
 2. d = 0.8 indicates a large effect size (Cohen, 1992) 
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Zooming  in  on  participants’  development  of  their TPACK competencies in individual 
items, Table 22 shows that the changes in their self-perceived TPACK competencies on 11 items 
were statistically significant, indicating that the impact of the CALL workshops broadly covered 
the majority of the items from the two dimensions. However, there were still three items on 
which participants perceived themselves with lower level TPACK competencies: I can use 
appropriate technologies (e.g., social media, online forums, and blogs) to help students clarify 
misconceptions in the subject matter easily (Mean=3.29, SD=0.86), I can use appropriate 
technologies (e.g., online forums, blogs, and teaching  websites)  to  respond  to  students’  questions  
(Mean=3.25, SD=0.85), and I can use technologies, such as virtual lab, museums, or digital 
archives that allow students to explore concepts of the subject matter (Mean=2.96, SD=0.81). As 
noted earlier, these items contain technologies and concepts that could be recognized as content 
specific. The use of a virtual lab seemed to be beyond the nature of the content area of the 
present study, and thus not addressed in the workshops. Moreover, online forum and blogs were 
introduced in the workshops as platforms for student production and collaboration instead of for 
teachers  to  respond  to  students’  questions.  In  other  words,  the  pedagogical  use  of  technology  
may vary among different content areas. These could be the reasons why participants did not 
perceive themselves as developing high TPACK proficiencies related to these items. 
In sum, acknowledging TPACK as a unique body of knowledge about how technology 
and its affordances, pedagogy, content, students, and context are synthesized (Angeli & 
Valanides, 2009), the TPACK-in-Action CALL workshops were found to have contributed to 
participants’  development  of  their  self-perceived TPACK competency in English teaching in 
general, especially in the use of technology tools and the Internet for teaching and use of the 
cloud computing for interactions and discussions. It was not surprising that participants  
  
 Table 22. TPACK Competency Development (Selected Items) 
  7KH:RUNVKRS*URXS
'LPHQVLRQ 73$&.3URILFLHQF\ 3UH:RUNVKRS 3RVW:RUNVKRS0HDQ6WG'HYLDWLRQ
 LWHPV  
 LWHPV  
8VHRI
WHFKQRORJ\
WRROVDQGWKH
,QWHUQHW
5.   我可以運用網路影片(例如 Youtube)來教特定抽象概念。I can use video clips (e.g., from YouTube) to 
teach specific abstract concepts. 4.21 (0.88) 4.54 (0.51)
 
8.  我會整合不同形式的媒體以幫助學生更容易理解課程內容。I can integrate different modes of media to 
help students understand the subject content more easily. 
3.58 (0.97) 4.42 (0.58) 
9.   我能透過相關科技工具的教學表徵方式來幫助學生理解課程內容。I can use technologies for different 
representations in teaching to help students understand the subject content 3.46 (0.98) 4.42 (0.58)
 
10. 我能透過多媒體互動形式幫助學生更易理解課程內容。I can use multimedia interaction to help students 
understand the subject content more easily. 3.83 (1.01) 4.42 (0.50)
 
11. 我能透過網路影片(例如 Youtube)幫助學生更易理解課程內容。I can use video clips (e.g., from YouTube) 
to help students understand the subject content more easily. 4.29 (0.55) 4.54 (0.72)
 
 13. 我會運用相關科技工具讓學生進行課程內容概念的探索，例如虛擬實驗室、虛擬博物館或數位典藏資
料等。I can use technologies, such as virtual lab, museums, or digital archives that allow students to explore 
concepts of the subject matter. 
2.63 (1.01) 2.96 (0.81) 
 17. 我會運用相關科技工具以符合個別學生的需求。I can utilize appropriate technologies that meet individual 
student’s  needs. 2.96 (1.08) 4.17 (0.56)
 
 18. 我會根據課程內容選擇合適的科技工具來教學，例如圖片、網路影片、電腦動畫、電腦模型等。I can 
select appropriate technologies to teach specific subject matter. 3.92 (0.83) 4.54 (0.51)
 
 19. 我能將網路上相關的教學資料融入課程內容。I can integrate online materials into teaching the subject 
matter. 3.96 (0.69) 4.63 (0.49)
 
 20. 我能將適當的教學科技工具應用至特定的課程內容中。I can use appropriate technologies for teaching 
specific subject matter. 3.75 (0.79) 4.50 (0.51)
 
 LWHPV  
8VHRI
FORXGLQJ
VSDFHIRU
LQWHUDFWLRQV
DQG
GLVFXVVLRQ
21.   我能運用相關科技工具給學生進行意見表達與交流的空間及機會，例如：社交媒體、線上論壇、部
落格等。I can use appropriate technologies (e.g., social media, online forums, and blogs) that provide students 
with opportunities to express opinions and interact with others. 
2.83 (1.13) 4.04 (0.55) 
22.   我能運用相關科技工具來了解學生在課程內容中易出現的迷思概念，例如：社交媒體、線上論壇、
部落格等。I can use appropriate technologies (e.g., social media, online forums, and blogs) to help students 
clarify misconceptions in the subject matter easily. 
2.63 (0.92) 3.29 (0.86) 
23.   我能運用相關科技工具來回應學生的課程問題，例如線上論壇、部落格、教學網站等。I can use 
appropriate  technologies  (e.g.,  online  forums,  blogs,  and  teaching  websites)  to  respond  to  students’  questions. 2.79 (0.88) 3.25 (0.85)
 
24.   我能讓學生運用相關科技工具來發表課程學習的研究成果。I can use technologies to let students present 
their learning outcomes. 2.92 (1.14) 4.08 (0.58)
 
Note. 1  The mean difference is significant: at the 0.001 level (p < .001); at the 0.05 level (p < .05);  
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perceived themselves as equipped with TPACK competencies to integrate online materials and 
video clips, and to use and select appropriate technologies for teaching subject matter and for 
students interactions and discussions because these were the main foci of the TPACK-in-Action 
CALL workshops. It was the goal that after going through the intended five steps in the 
workshops, participants were expected to be able to transfer and adopt their TPACK 
competencies into CALL integration upon completion of the CALL workshops.  Even though it 
showed that the impact of the CALL workshops was lower on some aspects of TPACK 
competency because they were beyond the scope of the CALL workshops, the findings revealed 
that what to include and how to deliver the included information in teacher education courses 
played a significant role, which should inform teacher educators in the design of the teacher 
education programs and courses (Egbert et al., 2002; Hong, 2010; Kessler, 2007).  
Amongst a vast number of studies assessing and measuring teachers’ TPACK knowledge 
(e.g. Archambault & Crippen, 2009; Angeli & Valanides, 2009; Chai et al., 2010; Graham, Cox, 
& Velasquez, 2009; Harris, Grandgenett, & Hofer, 2011; Lee & Tsai, 2010; Schmidt et al., 
2009b), the findings of the present study shed some important light on  teachers’  development  of  
their TPACK competencies instead of knowledge. Even though self-perceived, it would still be 
worth  investigating  whether  TPACK  competencies  were  indicators  of  participants’  actual  CALL  
integration, as Chuang and Ho (2010) noted.  
5HVHDUFK4XHVWLRQ7UDQVIHUDQG$GRSWLRQRI3DUWLFLSDQWV¶&$//
&RPSHWHQFLHV
 In order to identify if participants transferred and adopted the CALL competencies that 
they developed in the TPACK-in-Action CALL workshops to their classroom teaching, data 
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from observations, interviews, and reflections were analyzed. It was observed that participants 
adopted what they learned in the CALL workshops, namely CALL competencies, into their 
teaching and that CALL competencies were successfully demonstrated in their classrooms. 
&$//LQWHJUDWLRQREVHUYHGLQWHDFKLQJ
From the perspective of adopting the tools learned in the CALL workshops to their content 
teaching, it was observed that some of these tools were incorporated in participants’ classrooms. 
Table 23 listed  participants’  CALL  integration,  including technology and content that were 
observed in their classroom teaching and reported in the interviews. Among the 18 tools 
introduced and incorporated in the CALL workshops, 12 were  observed  in  participants’  
technology integration as a course management tool and for vocabulary, speaking, writing, and 
integrated skills. In addition, one tool was reported by being integrated for class preparation. The 
most frequently adopted tool among the Observation Group was PowerPoint and Spelling City. 
All 13 participants were observed to have incorporated 3RZHU3RLQW to deliver their instruction 
and content teaching materials. While all teachers stated that they knew about PowerPoint, only a 
few teachers mentioned that they had been using it in their teaching. However, they witnessed 
the benefits of using PowerPoint as a medium to deliver the teaching materials in the CALL 
workshops. For example, the step-by step instruction on how to create a Google Site using 
PowerPoint was created and embedded on Google  sites  for  participants’  reference.  This  
demonstration in the CALL workshops helped participants realize that it was worth the effort to 
do so, especially for those who were teaching multiple classes in the same grade. As Jasmine 
stated,  “Like  the  competition activity today, I prepared for one time and I can use it for the six 
classes  I  am  teaching.  That’s  when  technology  reaches  its  biggest  effect”  (Jasmine,  Individual  
Interview I, January, 2013). 
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Table 23. Content, Pedagogy, and Technology Observed 
Covered in the workshops Used (observed and reported) in teaching 
Content/ 
Pedagogy Technology 
Content/ 
Pedagogy 
Technology 
Observed Self-reported 
1.Course 
Management 
2. ePortfolio 
3.Vocabulary 
4.Listening 
5.Speaking 
6.Reading 
7.Writing 
8.Integrated 
Skills 
1. PowerPoint 
2. Interactive 
Whiteboard 
3. Google Sites  
4. Schoology 
5. Google Docs   
6. Google Voice 
Search 
7. Spelling City 
8. TitanPad 
9. YouTube video 
10. VoiceThread 
11. iPad 
12. ABC Alphabet 
Phonics 
13. ABC Pocket 
Phonics 
14. Dragon Dictation 
15. Quick Voice 
16. Text to Speech 
17. Doodle Buddy 
18. Paint & Story 
House 
1. Course 
Management 
2. ePortfolio 
3. Vocabulary 
4. Listening 
5. Speaking 
8. Integrated 
skills 
1. PowerPoint 
2. Interactive 
Whiteboard 
3. Google Sites 
5. Google Docs 
7. Spelling City 
9. YouTube video 
11. iPad 
12. ABC 
Alphabet Phonics 
13. ABC Pocket 
Phonic 
14. Dragon 
Dictation 
15. QuickVoice 
16. Text to 
Speech 
 Websites* 
 Monkey* 
 eBook* 
 Animoto* 
 
6. Google 
Voice Search  
 Websites* 
 Starfall* 
 
* These items were not introduced in the workshops but were observed or reported for use in teaching. 

 6SHOOLQJ&LW\ was the next most used tool by participants. Ten participants in the 
Observation Group incorporated the tool into their CALL activities because of two reasons. One
is its affordance that allows vocabulary practice since vocabulary plays a huge part in English 
education in Taiwan, and the other is its flexibility that allows teachers to customize the activities 
to suit their content teaching and learning goals. As noted by Stella in relation to what a tool 
should be like in helping teachers: 
It  would  make  it  a  good  tool  if  it  can  match  the  content  that  I’ll  be  teaching,  not  easy  to  
 139 
come by though. For example, if you intend to teach five colors, but the tool you found 
contained 10 colors. Even though it might be a good idea for students to learn more, 
however,  class  time  is  limited.  That’s  why  Spelling  City  is  so  popular  among  teachers.  
We can create the activities to match the teaching content exactly. Same for Text to 
Speech, Dragon Dictation, and QuickVoice. They allow flexibility for teachers to 
incorporate teaching content. (Focus Group Interview I, January 2013) 
It was also observed that <RX7XEH videos were used by six participants as part of the CALL 
activity, including *RRJOH6LWHV, which was incorporated by four participants. Moreover, two 
participants integrated *RRJOH'RFV for their CALL writing activities and two participants 
incorporated L3DGVandL3DGDSSVto teach speaking and pronunciation. The integration of tools 
that were not introduced in the CALL workshops was also observed, including H%RRN, an 
interactive resource that aligns with the text book, a number of websites as supplemental 
materials, and 0RQNH\, which is a course management tool involving the use of Quick Response 
codes (QR codes) and iPads. 
PowerPoint for a variety of content teaching 
It was observed that PowerPoint was incorporated into teaching by all participants. It 
often served the role to facilitate teachers’ instruction. The effect of the use of PowerPoint was 
observed in Darcy’s class. It was the day that the back-to-back observations were scheduled. In 
the first class, before Darcy was wrapping up, he tried to explain what students had to do to be 
prepared for the next class. It was obvious that his verbal announcement did not come across 
well because some students were still not clear as to what they had to bring for their next English 
class. For the second class, Darcy had created a slide with all the information listed. It was 
observed that when he made the announcement, students understood the task clearly. During the 
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after-class interview, I asked him to recall what he did differently in the second class. Darcy did 
not have an answer. Finally, he came to the realization that it was the one slide that he had 
created for his announcement. In reflection, he stated that he noticed that it did not go well in the 
first class, so he had to do something. Then he realized PowerPoint would be the solution to it, 
recalling what we had done in the CALL workshops. Thus, he just took the few minutes during 
the intermission to create that slide. He agreed that it served the purpose. Even though the 
integration of PowerPoint was not directly related to content teaching, his pedagogical change to 
integrate technology was an effective decision that facilitated his teaching in his classroom.
Jasmine created a Jeopardy game using PowerPoint for her students to practice 
vocabulary and sentence patterns (See Figure 13). The classroom activity was situated in a 
competition among the six 6th grade classes that she was teaching. Not only did the activity allow 
students in each class the opportunity to practice the target sentence patterns, it also advocated 
collaboration among students in order to win the competition. Passion and enthusiasm were 
observed among students throughout the CALL activity. Students all appeared to be very much 
engaged as well. This type of activity can be done without technology; however, it was more 
engaging and allowed teachers to integrate a variety of modes, including text, visuals, and audio, 
into language learning.  
Aside  from  these  teachers’  use  of  PowerPoint,  Zelda incorporated this tool to assist with 
students’  final  oral  presentations.  According  to  Zelda,  the  oral  presentations  were  usually  
presented and graded based on one single mode, the oral production. With the experiences of 
CALL activities in the workshops, Zelda decided to spice up the oral presentations this semester 
by adding the support of visual and collaboration components. She stated: 
I did something different that day in the oral exam for my students, that is, adding  
 141 
 
Figure 13. Screenshots of Jasmine's Jeopardy Activity 
 
 
technology  into  it.  It’s  different  from  the  traditional  oral  exam.  And  I  think  the  biggest  
fun in it is to see the surprise in students. They have been students for too long, a surprise 
like this catches their attention to be more engaged. (Focus Group Interview I, January 
2013) 
The students’  task  was  to  present  a  conversation  between  two  peers  at  one  of  the  five designated 
locations. Zelda provided five sample conversations  for  students’  reference  but encouraged them 
to be totally creative in creating their own conversation. She also prepared five sets of 
PowerPoint slides with visuals that aligned with the sample conversations and locations for 
students’  presentations. It was clearly stated in the rubric that the integration of the visuals would 
count toward the grades. It was observed that not only did students extend their conversations 
from the samples the teacher provided, but they also integrated the visual component well into 
their presentations, which actually attracted the audience’s attention. Zelda explained during the 
after-class interview that she felt that the presentations went really well, better than before. The 
incorporation  of  visuals  added  an  alternative  representation  to  students’  presentations and it 
made it more engaging for both presenters and the audience. Zelda stated that she was pleased 
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with the results and for the coming semester she would ask students to create their own visual 
representations to fit their own presentations.  
Spelling City for vocabulary teaching in different contexts 
Ten out of 13 teachers incorporated Spelling City into their teaching. It is a Web 2.0 tool 
that has a free version, which was used in the CALL workshops, and a paid version. It allows 
teachers to customize the vocabulary list of the target words with customized definitions to fit 
their  students’  learning  level  and  the  vocabulary  list  can  be  turned  into  a  variety  of  ready-to-go 
vocabulary practices, such as word unscramble, missing letter, and sentence unscramble (See 
Figure 14). In addition to practices, there is a Teach Me activity that allows students to learn the 
pronunciation, spelling, and the definitions of the words and a Spelling Test that allows teachers 
to assess students with instant feedback. While the modeled lesson using Spelling City was 
conducted in a computer lab where all participants had access to a computer, participants 
adopted the lesson with a pedagogy that fit a traditional classroom to teach the target content. 
Julia created a vocabulary list of the target words and used it in her classrooms for her students to 
practice the pronunciation and spelling. She used the Teach Me activity to teach the target words 
to the whole class as a group. Then, she separated students into smaller groups and allowed each 
group the opportunity to take turn participating in the vocabulary activities on the screen. As 
each group was practicing, the whole class was asked to repeat and participate along with the 
playing group. To allow control of the teacher station from afar, Julia chose to use a remote 
control pad to ensure that she could move around in the classroom. Based on the observation, 
Julia selected Spelling City, being aware of its affordance for teaching the target content and 
adapted appropriate pedagogy to go along with the selection of technology to achieve the 
intended learning objectives. Moreover, it was also observed that students were all very excited 
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and engaged in the activities. The teamwork mode advocated collaborations among the students 
in the learning of target words. 
 
 
Figure 14. Screenshots of CALL Activities in Spelling City 
 
 
With the purpose of preparing students for the vocabulary examination, Florence also 
incorporated Spelling City into her classroom for students to practice target words the day before 
the test. The lesson was implemented very similarly to what was observed in Julia class, 
including changing the pedagogical approach used from whole class teaching to small group 
activities, except that Florence did not use the remote control pad. Florence chose to stay at the 
teacher station and asked students to yell out the answers when practicing on the screen. She 
stated that the remote control sometime did not work as intended and that was the reason why 
she chose not to use it. After going through the practices, Florence asked each group to take turns 
completing the Spelling Test (See Figure 15). With the instant feedback, students knew if they 
were prepared to take the vocabulary examination.  
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Figure 15. Screenshots of the Spelling Test and Instant Feedback in Spelling City 
 
In addition to the in-class activities, Florence prepared a worksheet containing links to the 
vocabulary activities that she created in Spelling City for students to take home if they needed 
more practice, which was a thought illustrated in the CALL workshops that one of the benefits of 
integrating  technology  is  to  extend  students’  learning  to  beyond  the  classroom  walls.  During the 
after-class interview, I learned from Florence that she planned the whole lesson together with 
Julia before they actually implemented it. For that reason, their integration of Spelling City was 
very similar even though the learning objectives in content differentiated the two lessons. They 
felt that working together would help them help each other to do a better job integrating Spelling 
City into their teaching. In other words, the CALL workshops advocated the collaboration 
between participants in their CALL lesson planning. Not only were they able to make sure that 
the CALL lesson would go well, the sharing of the resources also facilitated the class 
preparation. As Julia noted in the interview: 
I worked with [Florence] to plan the lesson after the Spelling City lesson in the CALL 
workshop. We teach the same grade. We think working together will help us preparing 
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for the class. Two people working together and sharing the resources saves time. (Focus 
Group Interview I, January 2013)  
Gina endorsed this idea during the focus group interview, illustrating that the CALL integration 
should be an endeavor among all teachers and be included in the planning for the curriculum for 
the whole semester: 
I agree with [Julia]. If we can all work together, teachers teaching the same grade. We 
can share the workload and plan for the curriculum for the whole semester. It will make 
the preparation easier and more effective.  We’ll  be very happy to integrate CALL. (Focus 
Group Interview I, January 2013) 
In fact, similar integration of Spelling City was also observed in Alice’s,  Faye’s,  
Heather’s,  and  Sarah’s  classes.  Since they were all teaching in a traditional classroom setting 
where there was only one teacher station and a projector available, it made sense that they all 
adapted the same approach in integrating this tool. Alice was observed to have incorporated 
Spelling City in her classrooms for students from different grades. She used it to review target 
words and help her students practice the spelling and pronunciation of the target words. Faye and 
Heather had the same plan to implement the various vocabulary activities for students to practice 
target words. Unfortunately, both of them encountered one challenge during their teaching; the 
unstable Internet connection. In other words, at times it took more than a couple minutes for the 
vocabulary activities to load. Both teachers made instant pedagogical decisions to change their 
approach and switched to a Plan B. While waiting for the activities to load, Heather brought out 
the Santa hat, gift items, and vocabulary cards and started a new vocabulary game. She was 
switching between the Spelling City activities and the non-technology activities and surprisingly 
she managed to pull it off well. After waiting two times for the word matching activity in 
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Spelling City to load, Faye decided to move away from the CALL activity completely. She 
pulled out the set of the flashcards she had prepared with the target words and started the same 
games on the blackboard. It was observed that both Faye and Heather were well prepared and in 
fact half way through integrating CALL into their teaching. They would have been able to 
complete the planned lesson had it not been for the unstable Internet connection. However, both 
teachers demonstrated their competencies in trouble-shooting and in thinking on their feet. 
Moreover, it was observed that both teachers had a backup plan for the CALL integration. Faye 
shared her thought during the after-class interview:  
Spelling City is a good tool and I think it will work well for students to practice the target 
vocabulary. Unfortunately, the Internet was the problem. As you always mentioned in the 
workshop, always have a Plan B when integrating technology. It comes in handy today. 
(Focus Group Interview II, January 2013) 
Heather had a different ending with her intended CALL integration. She was able to carry out 
her entire CALL lesson later that same day because the access to the Internet stabilized. She was 
very much excited and thrilled:  
I was so happy that it worked in the end. I’m  sorry  you  were  not  in  my  classroom  to  see  it  
though. I am happy I did it because my students loved the activities. It worked well. I 
didn’t  have  to  switch  between  the  screen and my Santa hat and puppets. I have more 
confidence now. (Focus Group Interview II, January 2013) 
Sarah was the third class I observed that day. She did not encounter any problem with the 
Internet connection during her teaching. It was found during the after-class interview that her 
successful CALL lesson was because of her competency in anticipating problems and preparing 
in advance. She learned from Faye and Heather that the Internet was unstable that day. Thus, she 
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started looking for alternatives and inquired of one homeroom teacher to let her use his WiFi 
access to the Internet. This clearly demonstrated  Sarah’s competency in troubleshooting and 
planning ahead. Sarah’s  lesson  was  to  teach  one  Christmas  song.  With integration of the 
YouTube video and Spelling City, Sarah completed a rather productive lesson. She played the 
song  to  stimulate  students’  interests,  taught  the  difficult  words  selected  from  the  lyrics, let 
students get familiar with the words through Spelling City activities, and then went back to the 
Christmas song. The CALL activities were integrated successfully with appropriate pedagogy to 
fulfill the intended learning and teaching objective.  
QuickVoice and Text to Speech for speaking activities 
In addition to vocabulary activities, speaking was another focus among English teachers.  
Florence identified the affordance of Text to Speech and QuickVoice as good tools for students 
to practice their mid-semester speech. Text to Speech is a web-based text reader that reads out 
the text that is entered. It allows choices of voices from different genders and accents as well as 
adjustment of the speech rate (See Figure 16). QuickVoice is a free iPad app that can be used to 
record the narration and speech and also allows the file to be sent through email. It was observed 
that Florence introduced the tools in class, allowed students to practice using both Text to Speech 
and QuickVoice in class, and then she again sent the link to Text to Speech for students to take 
home to practice their mid-semester speech. She also provided detailed directions relating to 
what students had to do to complete the practice. She also told the students that they could ask 
their parents to download QuickVoice if they had an iPad at home or they could use the iPad she 
prepared in the classroom. Students appeared to be very excited and engaged in the idea of 
recording their speeches. Florence illustrated her rationale of incorporating QuickVoice into her 
teaching:  
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I also used QuickVoice to let my students practice and try recording their speech. They 
were all very much engaged when working on this task. It had given them the opportunity 
to hear themselves. No matter how they did, they all said that they had a sense of 
achievement and it was interesting to hear their own narration. They need to hear 
themselves. In fact, they were very much interested, in fact, eager to record more.  It’s  like  
a force to motivate them to do better. (Focus Group Interview I, January 2013) 
In other words, turning her CALL competency into action, Florence successfully took the 
opportunity to promote autonomous learning among her students outside her classroom. 
 
 
Figure 16. Screenshot of the Activity in Text to Speech 
 
Google Sites incorporated as a learning community 
On the note  of  extending  students’  learning  to  beyond  the  classroom  walls,  Stella  and  
Darcy demonstrated two good examples. By incorporating Spelling City, Text to Speech, and 
Google  Sites,  not  only  did  Stella  extend  her  students’  learning  to  beyond  the  classroom  walls,  
she also made it possible to make connections between the parents and their  children’s  learning. 
It was observed that Stella created a website on Google Sites. There, she posted a letter to all the 
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parents on the class website illustrating the goal of the semester in English learning. In addition, 
she created another page for announcements related to information on the progress of the lessons 
and announcements of assignments, due dates, test dates, and so on. (See Figure 17). Then, she 
embedded the vocabulary activities created in Spelling City and the link to the speech practice 
activity created in Text to Speech. She planned the lesson to review target vocabulary using the 
vocabulary activities created in Spelling City, with the purpose of helping students become 
familiar with this particular online learning environment in addition to the content learning goal. 
She also demonstrated how Text to Speech activities worked in the same class to prepare 
students for future use. She sent the worksheet containing the link to the class website home with 
the  students  and  instructed  them  to  bring  it  to  their  parents’  attention.  The  integration  of  multiple  
technology tools  allowed  her  not  only  to  advocate  students’  learning  within  and  beyond  
classroom walls but also to keep parents informed of the progress of the course.  
 

Figure 17. Screenshots  of  the  Letter  and  Announcements  on  Stella’s  Class  Website 
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Darcy also put Google Sites to its best use. He created one website for all the classes he 
was teaching, including 5th and 6th grades, and used it as a resource center for his teaching. As 
shown in Figure 18, all lessons taught in the semester were listed on the navigation bar on the 
left, with steps to complete the teaching of a lesson listed. It was observed that he incorporated a 
variety of web-based technology learned in the CALL workshops in his lessons for different 
content learning: Google Documents for activities related to sentence patterns and guided 
writing; Google Presentations for pre-reading activities; Google Forms for post-reading 
comprehension, spelling, and writing activities; YouTube videos for reading comprehension, 
Spelling City for vocabulary practices; and the eBook, to make the lesson interactive and 
engaging. He stated in the interview that he spent quite some time preparing for the lessons, 
which allowed him the flexibility to make adjustments at any point in time in class because all 
teaching materials were uploaded on this website. Thus, it helped him keep on track to fulfill the 
tight curriculum and consequently saved him time. In addition to facilitating the teaching 
process,  the  website  also  advocated  students’  learning  outside  the  classrooms: 
I have used Google Sites as a course management tool for all the classes I teach. I also 
have used Spelling City for my students for vocabulary practice. However, instead of 
using it in class, I created vocabulary practice activities and uploaded them on the class 
website. I demonstrated how to access the pages and the activities and provided specific 
instructions relating to what to do. So they could have an alternative resource to practice 
the target vocabulary outside of the classroom. (Individual Interview II, January 2013) 
 
 151 
 
Figure 18. Screenshots of the Lessons  on  Darcy’s  Class  Website 
 
As noted, Darcy had a classroom with a teacher computer station, an interactive 
whiteboard, a projector, and six student desktop computers. However, he stated in the interview 
that he did not use the equipment often before participating in the CALL workshops:  
I  didn’t  use  technology  a  lot  even  though  I  have  some  equipment  in  my  classroom.  After 
participating in the workshops, I felt that technology integration is different from what I 
thought. Some tools can be helpful, like Google Sites and Google Docs as long as they 
are used properly. Therefore, I decided to give it a try and have been integrating 
technology into my teaching since. (Individual Interview II, January 2013) 
It was observed that he put the interactive whiteboard to use in engaging students along with a 
variety of different tools incorporated for meet the content teaching objectives. In other words, 
both Stella and Darcy demonstrated their development of CALL competencies and transferred 
the competencies into effective CALL integration with the consideration of interacting 
technology, content, and pedagogy. 
In addition to using Google Sites for course management, Gina put a different spin on the 
use of it as a platform for students to perform their completed work and productivity. She created 
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a group website for students who were working on the same project. As seen in Figure 19, her 
students were working  on  the  “I  love  the  world”  project.  First, Gina asked each student to create 
a personal page on the class website and introduce themselves. Next, she embedded the video 
from YouTube that illustrated the topic. Then, she selected difficult words and created a 
vocabulary list using Spelling City to teach the vocabulary and for students to become more 
familiar with the words. After that, she asked students to work as a group to create a digital story 
illustrating their love of the world. It was observed that she modeled all the tasks that she asked 
her students to complete, including creating a personal page and creating a digital story. Next, 
she taught the difficult words and showed students how to proceed with vocabulary practices. 
Then, she explained what a digital story entailed, asked students to write the storyline 
collaboratively on Google Documents, demonstrated how to search for images online and how to 
create a digital story using Animoto, and showed a sample digital story she created. Last, she 
asked students to get started creating the digital story and embed their web-based digital story in 
the class website. 
 
 
Figure 19. Screenshots of  Gina’s  Class  Website 
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The series of lessons were conducted in a classroom where there was one teacher 
computer station, four interactive whiteboards, and nine student desktop computers. She assigned 
students to groups so that they all had access to computers and the Internet. The integration of 
CALL activities was based on appropriate pedagogical decisions that suited the content teaching 
goals. As noted earlier, Gina was one of the tech-savvy teachers. She was willing to try new tools 
as long as she clearly understood how they worked and their affordances. For example, Gina 
asked me to recommend a web-based tool for digital storytelling while we were working with 
using PowerPoint to create a digital storybook with narration. I recommended Animoto and 
coached her through understanding how it worked and its affordances before she made the 
decision to incorporate it into her teaching. Animoto is a web-based tool that allows the creation 
of digital stories and publication online. She loved the idea of the tool being web-based. That 
way she could have the students embed their finished products in the websites she created for the 
groups.  
Gina’s  integration  of  Google  Documents was worth noting because it served a good 
example of effective CALL integration. As her students were assigned to work in groups, she 
created one document for each group to work collaboratively on the storylines. During the 
process of creating the digital stories, Gina walked around helping students with questions and 
problems. While helping students move from story writing to the narration recording and 
production process, it was observed that Gina demonstrated her CALL competency in 
understanding the affordance of the tools selected for content teaching, trouble shooting, lesson 
preparation, and implementation.  
Another example of the integration of Google  Docs  was  Darcy’s  lessons (See Figure 20). 
With the pedagogical decision of collaborative work in mind, Darcy incorporated Google 
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Documents to plan the guided writing lessons, which were connected directly to the vocabulary 
and sentence patterns students learned in the textbook. In addition, he also integrated Google 
Forms to create tests for reading and vocabulary comprehension. It allowed students to submit 
their answers online and the submitted answers to be sorted into a spreadsheet, which made it 
possible  for  Darcy  to  see  students’  answers  instantly and to go over the problematic questions. 
This CALL integration not only facilitated his teaching and grading process but also saved him 
time spent grading, which was indeed one of the foci of the CALL workshops, that is, integrating 
CALL to facilitate the teaching and grading process and workload. 
 
 
Figure 20. Screenshots  of  Darcy’s Lessons Using Google Docs and Google Forms 
 
 
iPads and iPad apps in action 
Apart from the web-based and software-based tools, Shelly and Stella were observed to 
have integrated iPads into their English teaching. The school they were teaching at had just 
purchased 30 iPads in November 2012 for teaching purposes. Shelly made the decision to try out 
the apps that she had learned in the CALL workshops with her first graders as she stated:  
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They are a great fit for young children. Certain tools are meant for certain people when it 
was designed. After learning about all these iPad apps in your workshops, I feel that they 
would make a good tool for lower grade students to practice their letters, phonics, and 
related vocabulary. (Focus Group Interview I, January 2013) 
She had to go through the whole preparation process, including uploading the iPad apps onto the 
iPads. She selected ABC Alphabet Phonics and ABC Pocket Phonics for her students to practice 
the letters and phonics. She also worked with the technical support at the school to make sure 
that the Internet connection could accommodate 30 iPads at the same time. She started by 
teaching the six target letters along with the phonics and related words. Then, she inquired if 
students knew or had worked with an iPad or an iPad app. There were only five students who 
had played with an iPad prior to this class, but all of them knew about it. Shelly introduced one 
and explained what an iPad app was. Then, she modeled for students what they had to do before 
the iPads were distributed to the students. After the iPads were distributed, she gave specific 
step-by-step instructions to guide the students to locate the right apps. It was observed that 
students were totally engaged in the activities. In addition, they appeared to be very comfortable 
having an iPad in their hands, and no one seemed to need much help navigating through the 
activities. From there, Shelly instructed the students to practice the letters, including tracing, 
phonics, and related words. While students were practicing, she walked around to monitor and 
provide help when needed. It was also observed that some students were playing the expert 
learner’s role helping others navigate through the activities, which helped facilitate the 
implementation process. In fact, Shelly was a little concerned about the Internet access and the 
class  management  in  relation  to  monitoring  students’  activities  since  she  has  up  to  29 students in 
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one class. She was pleased with the results that not only were students well behaved. some were 
also a big help to their peers. She stated:  
I felt so good that day because it all worked out in class!!!! I was worrying that the 
Internet would do the work, problem with the capacity. But then, the Internet went 
smooth. What was thrilling is that it accommodated 30 of them!!!! So, I felt really very 
happy. After tried it myself, I also realized that it took a few things to go together for it to 
work [content, pedagogy, technology]. Giving the tool to students without planning is not 
the way to go. Teachers play an important role when teaching with technology. (Focus 
Group Interview I, January 2013) 
Stella also integrated the iPad with her 3rd and 4th graders, together with Monkey, a 
customized course management tool developed within the school. The situation was that Stella 
volunteered to take on the invitation and challenge when her school was calling for a volunteer 
teacher to try Monkey. In the after-class interview, she stated that it had happened in November 
2012, just after we completed the CALL workshops. She felt that she was ready to take on the 
challenge after completing the CALL workshops: 
After going through your workshops, I have learned a lot. I am not only more confident 
but also inspired. I feel that I should take on this challenge and give it a try. So I said yes 
to  the  principal’s  calling  an  English  teacher  to  go  on  board. I have spent quite some time 
learning and play with it. But  it’s  worth  it. (Focus Group Interview I, January 2013) 
As noted, Monkey is a course management tool aligning with QR codes. Teachers prepare and 
upload test questions or activities onto the system. The system generates a QR code for each 
item. By scanning the QR code, students get to see the question or activity, work on it, and then 
submit  their  answer  right  away.  When  done,  teachers  are  able  to  see  a  summary  of  students’  
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submissions and view them in a variety of options, including text, table, and charts. The data can 
be  used  for  formative  assessment,  helping  teachers  understand  students’  learning, and identifying 
those who need extra work. So, she spent some time exploring Monkey and then decided that she 
was ready to try it in her classroom, along with iPads. 
She prepared and uploaded question-and-answer activities to Monkey beforehand. In the 
4th grade class, she first reviewed the sentence patterns of target questions and answers from the 
textbook as a group activity and then moved on to the iPad integration activity, with the aim to 
formatively  assess  students’  acquisition  of  the  content. She brought up one QR code on the 
interactive whiteboard and students started scanning the code to get to the question. It was also 
observed  that  some  students  were  scanning  the  codes  from  others’  iPads,  which  was  an  
indication that they were experienced users of this particular tool and some students were playing 
the expert learner roles. However, Stella did mention in the after-class interview that it took her 
and her students some time to get familiar with the process. For example, in the first class, it was 
challenging when all students were fighting to scan the QR code from the board. It was only after 
a  few  students’  successful  trials scanning on another’s  iPad  screen that students came to realize 
they did not all have to be crowding the floor in front of the board. Stella mentioned that it went 
so much smoother after the second integration because she and her students both learned from 
the prior experience. After every student submitted answers, Stella showed the results on the 
board and provided corrective feedback. Before moving on to the next question, she made sure 
that everyone  knew  the  correct  answer.  Stella’s  understanding  of  the  affordance  of  Monkey and 
iPads advocated the implementation of her CALL activity to achieve her lesson objective. It was 
observed that not only did the integration of this particular CALL activity advocate the teaching 
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process  and  students’  productivity,  it  also  facilitated  the  procedure  and  results  of  the  formative  
assessment. 
After they finished practicing the sentence patterns, Stella asked students to navigate to 
the recording feature on the iPads to get ready to rehearse for their mid-term speech exam. First, 
she reminded students again how to navigate to the recording feature by modeling the steps. 
Then, she paired students and asked them to help each other rehearse by video recording their 
speech. During the recording process, Stella walked around helping students with questions and 
making sure that students were on task. It was observed that students all were able to navigate to 
the target feature to start their task and were all very much engaged in this CALL activity. It was 
also observed that some students were providing feedback and comments to help improve their 
peers’  rehearsals. After the recording, Stella brought up another QR code for students to submit 
their videos and then she showed a couple of videos with the consent of the students. This CALL 
integration again demonstrated Stella’s  adoption of her TPACK competency into action in 
classroom teaching.  
Beyond the CALL workshops: eBook and PC Home Space 
In addition to Monkey, I also observed two other pieces of technology integrated into 
participants’  teaching:  eBook and PC Home Space. eBook is one of the tools that the majority of 
participants used on a regular basis in their teaching. Provided by the publishers of the textbooks 
participants were using, eBook is an electronic version of the textbook which contains audio 
narration of the passages, drills, practice, activities, quizzes, and songs in addition to the content 
of the paper copy books. Most teachers indicated that eBook has played a part in their teaching 
because of the ready-to-go drills, activities, and quizzes. In addition, the audio narration of the 
passages and dialogues, allowing students the opportunity to hear different voices and accents in 
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addition to their English teachers, comes in handy. Alice was one of the participants who used 
eBook on a regular basis. In fact, she stated that it was more than enough for her to use in her 
teaching. During the CALL workshops, Alice expressed her concerns and the fact that she felt it 
overwhelming having to learn so much new information within such a short amount of time. She 
did not think it would be possible for her to integrate any of the technology in her teaching at this 
point in time except for the eBook that she had been using. Thus, she regretted to let me know 
that she would like to be excused from participating in the observations since she was not going 
to implement any CALL integration. However, not long after we had completed the CALL 
workshops, I received an email from Alice. It was a short message informing me that she 
changed her mind about the observations, and I was invited to come to one of her classes. At the 
end of the  message  she  wrote,  “I  tried  Spelling  City  and  it  worked  wonders!!”  Visiting her 
classroom confirmed what she meant. After she was done teaching the target vocabulary using 
eBook, she used a variety of vocabulary activities created in Spelling City to help her students 
get more familiar with the target words. It was observed that her students were passionate and 
enthusiastic working through the activities, individually and collaboratively. Not only were they 
all very engaged in learning, they were also learning with lots of fun. In other words, the CALL 
integration was observed to be effective and successful at the intended goal, that is, to help 
students practice the pronunciation and spelling of the target words. Alice stated in the interview: 
I tried using Spelling City as well and it worked wonders. I used it with 4th graders. My 
students were all very motivated and engaged in vocabulary practice. It also made my 
teaching go more smoothly. I like it and have decided that it will be part of my teaching 
routine  for  vocabulary  teaching  and  practice.”  (Focus  Group  Interview  I,  January  2013) 
 160 
The second piece of technology observed but not included in the CALL workshops was 
PC Home Space. This is a web-based platform where collaboration among students is allowed. 
Sabrina divided students into small groups and created a space for each group to work together. 
The task was for each student to write a letter to their group members, introducing themselves to 
the group members. Each member’s  task was to respond to the letter and post his comments on 
the space. In this class, Sabrina showed on the screen the letters students wrote and comments 
they posted on the space. She also showed students the comments she made for each person as 
she  was  going  through  students’ tasks. She reminded students to read her comment when 
working on the tasks. Next, Sabrina asked students to sit with their group members, then she 
passed out the letters they wrote with comments along with an instruction sheet explaining what 
students had to do. They were to read through the letters together, identify the mistakes, and 
correct them. She then instructed students to take the comments and corrections with them and 
revise and post the letter again on the online course space. The purpose of this CALL integration 
was  to  encourage  and  motivate  students’  collaboration  and  participation  in  order to lead to more 
and better productivity. It was observed that Sabrina demonstrated her CALL competency 
because she understood the affordance of PC Home Space to make her CALL integration work. 
When asked why she made the decision to carry out the error correction process with pencil and 
paper, she stated that it worked more smoothly on paper because it would be difficult for some 
students if they had to type and think at the same time. This is another effective pedagogical 
decision Sabrina showed. According to Sabrina, she has been using this PC Home Space for her 
teaching for quite a long time but would look into the possibility of adopting Google Sites into 
her teaching. She stated: 
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 I  don’t  like changes.  I  usually  go  with  what  I’m  used  to,  don’t  like  to learn new things, 
but I can see the potential of Google Sites for my teaching. I have to know the tool well 
before I can use it in my teaching. I know it is time consuming learning about a new tool 
and getting familiar  with  it,  but  I  think  it’ll  be worth it. I’ll  get  started. (Focus Group 
Interview II, January 2013) 
$QDO\VHVRI&$//LQWHJUDWLRQ
Observations of participants’  CALL  integration were analyzed in two layers, TPACK and 
the role technology played in the integration to identify what the CALL integration entail.  
Role of technology in the CALL integration 
While examining the role technology played in participants’ CALL integration, it was 
observed that the technologies were integrated in all four different tiers: (1) teacher preparation, 
(2) teacher productivity, (3) student productivity, and (4) student-centered learning environment 
(See Table 24). It was observed that all participants incorporated technology to help themselves 
prepare for classes, to facilitate their teaching process in their classrooms, and to promote 
students’  productivity in language. It was also observed that four participants integrated CALL to 
help them create a student-centered learning environment. In other words, the role of technology 
played in participants CALL integration was not limited  to  teachers  only  but  with  students’  
productivity in mind, which required teachers to select appropriate technology and integrate it 
with a sound pedagogical decision, as noted by Koehler et al. (2007), who suggested that 
effective and quality teaching relied on teachers’  implementing  technology  with  intelligent  
pedagogical use.  
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Table 24. Analysis of the Role of Technology Integrated 
 
These technologies that participants incorporated in their CALL activities were selected 
based on their affordances with a close tie to the teaching and learning objectives in content and 
to the appropriate pedagogical decisions to fit the contexts. As noted earlier, one critical quality 
participants were looking for was the flexibility of the technology in relation to how target 
content could be fully integrated. As Stella stated, Spelling City allowed her to customize all the 
activities to fully fit the content goals, and that was why a great number of participants adopted it 
in their teaching. In addition, the vocabulary activities could be adopted into different teaching 
and learning contexts, for example, in a computer lab like we did in the CALL workshops, in 
7HFKQRORJ\
5ROHRI7HFKQRORJ\
7HDFKHU
3UHSDUDWLRQ 
7HDFKHU
3URGXFWLYLW\ 
6WXGHQW
3URGXFWLYLW\ 
6WXGHQW
FHQWHUHG
HQYLURQPHQW
PowerPoint  ✓ ✓ ✓  
Interactive Whiteboard ✓ ✓ ✓  
Google Sites ✓ ✓ ✓  
Google Docs ✓ ✓ ✓  
Spelling City ✓ ✓ ✓  
YouTube  ✓ ✓   
iPad ✓ ✓ ✓ ✓ 
ABC Alphabet 
Phonics  ✓ ✓ ✓ 
ABC Pocket Phonics  ✓ ✓ ✓ 
Dragon Dictation  ✓ ✓ ✓ 
QuickVoice  ✓ ✓ ✓ 
Text to Speech  ✓ ✓ ✓ 
eBook ✓ ✓   
Monkey ✓ ✓ ✓  
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traditional classrooms where most participants taught, and in a learning environment that 
advocated autonomous learning among students, such as Google Sites.  
Moreover,  the  technologies  allowed  participants  to  promote  students’  engagement  and  
collaborations. For example, combining Google Sites and Google Docs, Darcy and Gina 
advocated student collaborations in their classrooms and beyond their classroom walls. 
Furthermore, the technologies helped participants create a student-centered learning environment 
where students took control of their own learning to suit their individual learning styles and 
paces. For  example,  placing  iPads  in  first  graders’  hands,  Shelly  created  an  environment  where  
students were actively engaged and allowed control of their own learning of letters and phonics. 
With different teaching and learning objectives, Stella integrated iPads, Google Sites, and Text to 
Speech to let her students take control of their own rehearsal preparing for the oral exams. 
Last but not least, the technologies facilitated  participants’  class  preparation  in  relation  to  
the time spent. As Darcy, Florence, Jasmine, and Shelley explicitly stated, the use of 
technologies saved them from repetitive preparation for classroom activities. For example, 
activities prepared in Spelling City and PowerPoint were implemented multiple times in different 
classes.  
In sum, based on the observations, participants selected technologies depending on what 
they could afford for content teaching and learning goals with appropriate pedagogy made to suit 
the context they were teaching in, which was a clear indication that they developed their CALL 
competencies and adopted them into CALL integration in their classrooms.  
TPACK codes in CALL integration 
Based on the observations, participants demonstrated their CALL competencies and 
adopted them into CALL integration. Table 25 shows a summary of all the codes identified 
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through the analyses of observation field notes and after-class interviews (See Appendix G for a 
list of all codes observed with full codes, definitions, and examples). Due to the fact that all field 
notes were not the same length and therefore the total numbers of units of meaning (UoMs) for 
analysis were not the same, the total number of codes were counted and calculated into 
percentages.  
As seen in Table 25, codes containing a single knowledge domain were the least frequent 
to have been observed. So were the TCK codes where technology was integrated for content 
teaching without explicit pedagogy shown. The reasons might be because of an understanding 
that effective and quality teaching lies in TPACK (Koehler & Mishra, 2008), the interplay of all 
three knowledge domains. Examining the PCK and TPK codes observed, it was found that PCK 
codes (500. PCK_Teaching_Strategy and 502. PCK_Elicit -Knowledge) occurred the most 
frequently for three participants while teaching, including Heather, Faye, and Sabrina, and also 
TPK with three participants, including Sarah, Shelly, and Zelda. It was understandable that PCK 
codes occurred more frequently in their CALL integration because these teachers all switched 
from CALL to a non-technology lesson during their teaching. For instance, Sabrina was teaching 
a writing lesson that was planned on an online platform where student collaborations were 
allowed. She started her lesson on the platform. However, as noted earlier in this chapter, she 
switched her pedagogical approach and went back to pencil and paper when conducting the 
portion where students provided corrective feedback for their peers, which was an obvious 
reason why the use of technology was reduced in her teaching. Heather and Faye also had to 
switch their CALL activities back to the non-technology lesson plans during their teaching 
because they encountered the challenges of using an unstable Internet connection. In other 
words, the percentages of the use of technology were reduced extensively in those two classes. 
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Table 25. Analyses of CALL Integration 
3DUWLFLSDQWV
 2FFXUUHQFHRI&RGHV
7. 3. &. 7&. 3&. 73. 73$&.
$OLFH 6% 6% 7% 3% 18% 9% 34% 
'DUF\ 7% 8% 1% 5% 15% 9% 50% 
)D\H 5% 7% 3% 2% 28% 11% 41% 
)ORUHQFH 3% 4% 3% 4% 14% 13% 54% 
*LQD 9% 5% 1% 6% 8% 19% 50% 
+HDWKHU 1% 3% 1% 3% 24% 16% 41% 
-DVPLQH 2% 13% 2% 6% 20% 17% 36% 
-XOLD 2% 9% 3% 2% 15% 16% 51% 
6DEULQD 4% 8% 4% 0% 36% 23% 25% 
6DUDK 4% 8% 2% 0% 10% 30% 42% 
6KHOO\ 6% 8% 0% 1% 10% 32% 37% 
6WHOOD 3% 4% 1% 3% 9% 23% 51% 
=HOGD 4% 6% 0% 0% 22% 31% 32% 
 
Shelly integrated iPads with her first graders. She spent quite some time setting up the 30 
iPads and downloading the apps so that they were ready for lesson (600. TPK_Prepare-
Materials). In addition, since it was her first time introducing iPads, she was observed to have 
modeled using the iPad for her students before they were ready to engage themselves in the 
activities (608. TPK_Demo-Tech). In addition, it was also observed that students were teaching 
their peers how to navigate the iPads during her CALL integration (601. TPK_Share-Pedagogy-
Role). Those were the reasons why frequent  TPK  occurred  in  Shelly’s  CALL  integration. As for 
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Sarah and Zelda, both were in a similar situation in which the selected technology, Spelling City 
and an interactive whiteboard respectively, did not run smoothly for them and thus they needed 
to perform onsite troubleshooting (604. TPK_Troubleshooting-Managing).  
In fact, TPACK codes were observed to occur most frequently in all but one participant’s 
teaching, ranging from 32 to 54 percent, indicating that participants demonstrated the TPACK 
competencies in their CALL integration. Sabrina was the exception where PCK was observed 
most frequently (32%) in her CALL integration, for which the reasons were explained above. In 
other words, participants adopted the CALL competencies they learned in the TPACK-in-Action 
CALL workshops into CALL integration in their classrooms. Among all TPACK codes, three 
were observed in all participants’  teaching,  including  700. TPACK_Scaffolding-content, 705. 
TPACK_Resources-content, and 707. TPACK_Engagement, indicating that participants used 
resources that they learned in the CALL workshops for their CALL integration, whose aim was 
to scaffold content teaching and engage students. In addition, 702. TPACK_Assess was also 
observed among nine participants, indicating that participants incorporated technology, 
specifically Spelling City, Google Forms, and Monkey,  to  help  assess  students’  learning  
formatively during their teaching. 
In addition to the existing codes from Barran et al. (2012), five new codes were added to 
the list based on the observations and after-class study. These are listed in Table 26, including 
one TCK code, one TPK code, and three TPACK codes. The TCK code was related to using 
technology for teaching content, 402 TCK_Use-technology-to-teach-content. As seen in Table 
26, Alice simply brought up a website as supplementary material to support her teaching in the 
vocabulary about pains and aches in the human body. It was observed that the use of the website 
containing  both  text  and  visuals  helped  students’  comprehension  of  the target vocabulary. The 
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new  TPK  code  emerged  from  the  observation  in  Darcy’s  class  as  noted  earlier  in  this  chapter  
about his use of PowerPoint. This TPK code, 610. TPK_Reflect was related to the participant’s  
modification of teaching pedagogy related to the use of technology based on the lesson taught 
previously. It would not have been identified had it not been that the two observations were 
scheduled  back  to  back.  In  fact,  it  was  also  observed  in  Stella’s  class, in which she learned about 
the correct way to hold an iPad for video recording. 
Three  new  TPACK  codes  emerged  during  the  observations  in  Florence’s,  Shelly’s,  and  
Stella’s  classes.  As  noted  earlier,  the  code  (711_TPACK_Teacher-collaboration) was identified 
 
Table 26. New Codes Observed and Created 
&RGH )XOO&RGH 'HILQLWLRQ ([DPSOHV 
402 TCK_Use-
technology-to-
teach-content 
Using technology 
to teach content. 
Teacher uses technology 
to teach specific content. 
Then, she linked to an online website containing the 
vocabulary and picture identifying pains and aches on 
human body (to provide further and more detailed 
information). (Alice, Observation 1) 
610. TPK_Reflect Reflecting on and 
modifying 
pedagogy after 
lessons to include 
technology 
Teacher reflects on a 
lesson taught previously, 
modifies the pedagogy to 
include technology, and 
taught again in the next 
class. 
Teacher created a presentation slide with all detail 
information and announcements so that it saved him 
the trouble of explaining and it was easier for students 
to get the information. (This is the second class of the 
6th grade that he taught and the modification was 
based on the experience from the previous class 
period.). (Darcy, Observation 2) 
711. 
TPACK_Teacher-
collaboration 
Collaborating to 
prepare a 
technology 
integrated lesson 
Teacher worked together 
with colleagues on 
planning the lesson. 
She worked the whole lesson plan out with her 
colleague-collaboration among colleagues so that they 
can both share the resource when teaching the lesson. 
(Florence, After-class interview) 
712. 
TPACK_Learner-
control-content-
learning 
Allowing learners 
to take control of 
their content 
learning 
Teacher allows students to 
take control on their 
learning in content. 
Teacher let students take control of their own 
learning- she allowed students to choose among the 5 
apps provided to practice the target letters and 
phonics. (Shelly, Observation 1) 
713. 
TPACK_Content- 
learning-beyond-
classroom 
Extending content 
learning to 
beyond classroom 
walls. 
Teacher uses technology 
to promote content 
learning outside the 
classroom. 
Before getting into the activities [created on Spelling 
City], teacher gave instructions on how to get to the 
Google Sites (a tool introduced in the CALL 
workshop) because the activity page has been 
embedded on the Google Site created as a course 
management page and advised students that they can 
practice anytime they want. (Stella, Observation 2) 
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during the  observation  in  Florence’s  classroom  that  her  lesson  planning  was  very  similar  to  
Julia’s  lesson.  It  was  confirmed  in  the  after-class interview that the two of them worked together 
planning the lesson. As they stated, the collaboration not only helped facilitate the preparation 
process  but  also  ensured  the  effective  implementation  of  the  CALL  lesson.  In  Shelly’s  class,  
after taking students through the intended practice of letters and phonics, she allowed students to 
make their selection among the various iPad apps provided for further practice, which gave them 
the opportunity to take control of their own learning in content. It was observed that while some 
students picked up where they had left off and continued to complete the practices, others were 
trying new apps for different types of practices on the same content (712_TPACK_Learner-
control-content-learning). Since the observation implemented for the present study was non-
participant  and  on  teachers’  actions,  it  was  not  possible  to  talk  to  the  students and understand 
why  they  did  what  they  did.  However,  it  would  have  been  worth  investigating  from  students’  
perspectives  in  relation  to  their  teachers’  CALL  integration  (Angeli & Valanides, 2009). The 
third TPACK code (713. TPACK_ Content- learning-beyond-classroom) was identified in 
Stella’s  class  with  her  use  of  Google  Sites,  as  noted  in  an earlier section in this chapter. This was 
also  observed  later  in  Darcy’s  classroom with his use of the same tool. In other words, 
participants demonstrated their CALL competency of matching the affordances of Google Sites 
to the content teaching with sound pedagogical decisions and adopted into an effective CALL 
integration. 
In sum, TPACK codes were observed the most frequently among all codes, indicating 
that participants demonstrated their TPACK competencies and adopted them into effective 
CALL integration and good quality teaching (Koehler & Mishra, 2008). In other words, 
classroom observations made it possible not only to capture participants’ actions in CALL 
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integration but also to understand what participants’ CALL integration entail and also to identify 
participants’  rationales  and  pedagogical  decisions  behind  their  CALL  integration. Moreover, the 
analysis  of  participants’  CALL  integration could also lead to a more in-depth understanding of 
the impact of the TPACK-in-Action CALL workshops. 
6HOISHUFHLYHG73$&.FRPSHWHQF\96&$//LQWHJUDWLRQ
As noted, TPACK competency was considered as a holistic, integrated, and 
transformative form of knowledge (Chuang & Huang, 2012). In other words, TPACK 
competency  referred  to  the  teacher’s  ability  to  demonstrate  TPACK  in  teaching  a  specific  
content with appropriate pedagogy.  
Among all participants, Darcy, Florence, Gina, Julia, and Stella were observed to have 
demonstrated the highest frequency of TPACK codes in their teaching, ranging from 50 percent 
to 55 percent. As shown in Table 27, the TPACK codes observed among all five participants’ 
CALL integration included 700. TPACK_Scaffolding-content, 702. TPACK_Assess, 705. 
TPACK_Resources-content, 707. TPACK_Engagement, and 709. TPACK_Affordance-Teaching, 
in which the 705. TPACK code was placed when participants were observed to have used 
resources that were collected over time, including professional development workshops, 
indicating the adoption of their CALL competencies to their teaching. In other words, the 
participants used resources that they learned in the CALL workshops for their CALL integration 
to scaffold content teaching, engage students, and  formatively  assess  students’  language  learning  
in class, which indicated the impact of TPACK-in-CALL Workshops on participants in 
transferring the CALL competencies learned to their CALL integration in teaching. However, the 
highest percentage of TPACK codes observed in their teaching did not necessarily reflect their 
self-perceived TPACK competency. 
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Table 27. CALL Integration VS TPACK Competency 
3DUWLFLSDQWV
73$&.FRGHVREVHUYHG 6HOISHUFHLYHG73$&.FRPSHWHQF\LWHPV
 &RGHV
3UH
:RUNVKRS
3RVW
:RUNVKRS
 0HDQ6WG'HYLDWLRQ
$OLFH 34% 700, 705, 707 3.07 (1.49) 3.86 (0.66)** 
'DUF\ 50% 700, 702, 705, 707, 709, 710, 713 3.71 (0.73) 4.07 (0.47) ** 
)D\H 41% 700, 702, 705, 707, 709 3.79 (0.97) 4.14 (0.77) ** 
)ORUHQFH 54% 700, 702, 705, 707, 709, 710, 711 3.14 (1.03) 3.43 (0.85) 
*LQD 50% 700, 702, 705, 707, 709 3.79 (1.37) 4.93 (0.27) * 
+HDWKHU 41% 700, 702, 705, 707, 709 3.21 (1.12) 3.57 (0.76) 
-DVPLQH 36% 700, 702, 705, 706, 707 3.86 (1.10) 4.79 (0.43) * 
-XOLD 51% 700, 702, 705, 707, 709 3.07 (1.07) 3.43 (0.85) 
6DEULQD 25% 700, 705, 707 3.86 (0.53) 3.93 (0.62) 
6DUDK 42% 700, 702, 705, 707, 709 4.00 (0.00) 4.14 (0.36) 
6KHOO\ 37% 700, 705, 707, 709, 712 3.64 (0.74) 4.14 (0.77) * 
6WHOOD 51% 700, 702, 705, 707, 709, 712, 713 2.64 (0.84) 4.00 (0.00) * 
=HOGD 32% 700, 705, 707 2.71 (0.99) 3.79 (0.43) * 
Note. The mean difference is: at 0.001 level (p < .001);  at 0.01 level(p < .01) 
 
Gina perceived herself to have a very high level of TPACK competencies after the 
workshop, the highest among all participants (Mean=4.93, SD=0.27). In other words, she was 
confident in integrating technology and the Internet for her teaching and cloud computing for 
interactions and discussions. The tools that she had integrated for her teaching, including 
PowerPoint, Google Sites, Google Docs, Animoto, Spelling City, and YouTube videos, were 
mostly web-based that allowed collaborations and interactions among students. In addition, the 
TPACK codes observed in her teaching showed her effort in matching the affordance of the tools 
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to engage students in language learning. In other words, her self-perceived TPACK competency 
was well aligned with her actual CALL integration in her classroom. 
Darcy and Stella also perceived themselves with high-level TPACK competencies (Mean 
score  ≥  4),  which  were also fully demonstrated in their teaching. Examining the list of tools and 
the TPACK codes observed in their classrooms, they not only demonstrated their high level of 
CALL competencies but also put the technologies to their full use in facilitating their teaching in 
classrooms and beyond the classroom walls (713. TPACK_Content-learning-beyond-classroom). 
In addition, they also demonstrated the ability to respond to situations in classrooms and to 
modify their pedagogy to suit the circumstances and context. It is worth noting that Stella started 
with a very low self-perceived TPACK competency level (Mean=2.64, SD=0.84) before the 
CALL workshops. As she progressed through the workshops, she developed her confidence in 
CALL integration as well as her TPACK competency. As noted earlier, she decided to take on 
the task to test the customized course management tool developed by the school. In fact, she 
mentioned that her next assignment was to prepare a short training session for her colleagues and 
she would follow the steps of the TPACK-in-Action model to guide her training as we had done, 
which was evidently an impact of the TPACK-in-Action CALL workshops as well as her 
adoption of her CALL competencies into integration.  
However, Julia’s  and  Florence’s  self-perceived TPACK competencies did not align well 
with the high percentage of TPACK codes observed. They perceived themselves with low-
medium TPACK competencies after the CALL workshops (Mean=3.43, SD=0.85). However, 
based on the observations, they were demonstrating effective CALL integration using 
PowerPoint, Spelling City, and YouTube videos with frequent occurrences of TPACK codes. It 
could be due to the first CALL integration that they tried during the workshops. After Spelling 
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City was introduced in the second workshop, they were excited and started planning a CALL 
activity using this particular tool. As noted earlier, Julia encountered some challenges during her 
first try. She expressed her concerns because she could not finish teaching the intended numbers 
of target words. She stated:  
It could be because of the equipment in my classroom. It could be because it was my first 
try, therefore, I did not have a good sense of time management. In addition, navigating 
through the remote control pad was not an easy task. Sometimes it did not respond the 
way I wanted it to be. So, it took quite some time to get used to it and make it work for 
me. (Focus Group Interview I, January 2013) 
She mentioned that she had always been effective in terms of managing time in class and she 
knew exactly how long an activity would take had it been her traditional way of teaching. The 
integration of the technology brought in a new variable that was not totally under her control, 
which was a bit of a concern. However, she did mention in the interview that the CALL 
integration went a lot more smoothly after a few tries and thus she could have better control over 
class time. 
As for Florence, she stated that she embraced the new possibilities that technology could 
bring to her teaching and had tried integrating CALL in her teaching in various ways. She also 
tried to extend the content learning to beyond the classroom walls with CALL integration by 
providing the worksheet with links to the vocabulary activities for students to take home. She 
expressed that she understood this was where the course management tool could play an 
important role. However, her concern was that it would take her longer time to learn about 
technology as noted earlier. She stated that she would spend time exploring those tools based on 
the step-by-step instructions provided in the CALL workshops such as Google Sites and 
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incorporate them when ready. In other words, Florence and Julia had their different concerns 
relating to their competencies in integrating CALL upon their completion of the CALL 
workshops, which is believed to have contributed to the lower self-perceived TPACK 
competencies. Both of them were observed to have demonstrated high confidence in their 
classrooms, and the CALL activities were implemented effectively, meeting the learning and 
teaching objectives.  
Alice, Zelda, and Sabrina were observed to have demonstrated the TPACK codes in their 
teaching the least frequently among all teachers (34%, 32 %, and 25% respectively). Among all 
TPACK codes, only  two  codes  were  observed  in  three  participants’  teaching,  700. 
TPACK_Scaffolding-content and 707. TPACK_ Engagement.” The code, “705.  TPACK_  
Resources-content, was observed in  Alice’s  and  Zelda’s  CALL  integration  because  they  were  
using resources collected from the CALL workshops. However, this code was not observed in 
Sabrina’s  teaching  because  the tool used in her CALL lesson was not included in the CALL 
workshops, and the source could not be identified. In other words, it was observed that these 
three participants demonstrated their TPACK competencies in scaffolding content learning and 
engaging students through technology in their CALL lessons, which was aligned with how these 
three participants perceived their TPACK competencies. All three rated themselves to have high-
medium level TPACK competencies at the end of the CALL workshops (Mean=3.79-3.93), 
which indicated their concerns of their ability in integrating CALL into their teaching. It was 
noted earlier that Alice and Sabrina both stated that they were used to a certain routine after more 
than 10 years of teaching; however, both of them did express that the willingness to learn about 
and incorporate new technology in their teaching. In fact, Alice had established a new routine 
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with Spelling City after seeing it in action in her classroom, which occurred after the TPACK 
survey was completed.  
Starting with low self-perceived TPACK competency (Mean=2.71, SD=0.99), Zelda felt 
that she had developed highly in her TPACK competency after the CALL workshops 
(Mean=3.79, SD=0.43). However, she still had concerns regarding integrating technology; for 
example, she had the challenge that occurred with integrating PowerPoint for the students’  oral 
exams. She stated that she had tested both the PowerPoint slides and the interactive whiteboard 
before the class started, and they both worked all right. However, the interactive whiteboard did 
not respond well sometimes, which broke the rhythm of the class and caused some delays. As a 
result, she could not get to the master review she had planned after all groups were done with 
their oral exams. So, situations like this would be a concern for her. In other words, in order for 
technology not to become a burden, 
It would be great if you know there is someone you can call. This person does not have to 
be on call, running to my classroom to help me solve the problems. But instead, he could 
anticipate what the problem might be and gave me a possible solution after I explain the 
situation. That way I could train myself to become a problem solver. (Focus Group 
Interview I, January 2013) 
At that point in time, Zelda did not think she was competent to solve problems that occurred in 
her classroom; however, she did mention that those problems might end up being an 
encouragement for her to integrate more CALL activities. She stated:  
The more I used, the more problems I might have encounter, that makes me more 
experienced. Some problems could be repeating or related. Then, I can train myself to 
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become a problem solver. In other words, I benefit from all problems occurred. (Focus 
Group Interview I, January 2013) 
 One case was worth further investigation. As  shown  in  Table  16,  Jasmine’s  high self-
perceived TPACK competencies did not appear to align with the frequency of TPACK codes 
observed in her teaching.  Jasmine’s  self-perceived TPACK competencies were very high, in fact, 
the second highest among all participants (Mean=4.79, SD=0.43). She was one of the tech-savvy 
teachers who had created a Facebook page sharing her teaching with teachers in Taiwan; thus, it 
was not surprising at all to see her rating herself with high TPACK competencies. However, 
while her self-perceived TPACK competencies were the second highest among all participants, 
the 36 percent of TPACK codes observed in her CALL integration was fourth from the bottom 
on the list. In other words, the high TPACK competencies were not reflected in her teaching 
based on the frequency of TPACK codes observed. The reason could be because one of the two 
classes observed was not a CALL-focused lesson. In other words, the occurrences of the TPACK 
codes, in fact, TK related codes were counted low. Based on the data from the observation of the 
class with the strong CALL focus, the TPACK codes were observed at 49 percent, which 
reflected the high self-perceived TPACK competencies reported. Another point worth noting 
relating to  Jasmine’s  CALL  integration  is  that  one of the TPACK codes observed was 706. 
TPACK_Connect-others-learn-content, which was the only occurrence of this particular code. 
This code is placed when it is observed that teachers use technology to connect students to others 
beyond the classroom for purpose of learning content. As noted, Jasmine taught six 6th grade 
classes. The Jeopardy activity that was related to vocabulary and sentence patterns that she 
incorporated was situated as a competition among the six classes. Even though the context was 
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still  within  the  school,  the  activity  promoted  students’  learning  and  collaboration  within  class  and  
among classes.  
The findings not only confirmed the results of previous research (Egbert et al., 2002; 
Peters, 2006; Kilickaya, 2009) but also further informed what type of CALL competencies 
participants  developed  and  what  participants’  CALL  integration entailed. While Egbert el al. 
found  the  CALL  training  course  to  have  an  impact  on  participants’  use  of  the  CALL  activities  
learned from the course, the results were  based  on  participants’  self-report data, with which what 
and how the CALL activities were actually integrated were not captured. Based on the 
observations, it was found that technology played different roles in  participants’  CALL  
integration to achieve different goals. In addition, participants demonstrated their ability to 
integrate CALL with teaching and learning objectives in mind, and their self-perceived TPACK 
competencies aligned well with their CALL integration among the majority of the participants, 
indicating that participants demonstrated their TPACK competencies and adopted them into 
effective CALL integration and good quality teaching (Koehler & Mishra, 2008). In other words, 
the TPACK-in-Action CALL workshops were observed to have a positive impact on 
participants’  adoption  of  CALL  competencies  into  CALL  integration in their teaching, as Hong 
(2010) noted that well-organized and well-prepared CALL technology education would be 
relatively  salient  to  teachers’  technology  integration.  Moreover, the observation data not only 
captured  participants’  actions  in CALL integration, the analysis of the observation data in two 
layers contributed to the more in-depth  understanding  of  what  participants’  CALL  integration 
entails and the identification  of  participants’  rationales  and  pedagogical  decisions  behind  their  
CALL integration, which was an indication of the important role observation played as one of 
the data sources while investigating the impact of CALL teacher education courses. 
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&KDSWHU6XPPDU\
This chapter reported and discussed the findings of this study, mainly the impact of the 
TPACK-in-Action CALL workshops from different perspectives. To address the first research 
question in  understanding  whether  the  CALL  workshops  meet  participants’  expectations  in  
preparing them to integrate CALL, the results of pre- and post-workshop Perception surveys 
indicated a strong and positive impact of the CALL workshops. Research question 2 discussed 
participants’  perceptions  toward  CALL  and  CALL  integration  and  how they changed after 
completing the TPACK-in-Action CALL workshops. Then, the impact that the TPACK-in-
Action CALL workshops had on  the  development  of  participants’  TPACK  competencies  
(research  question  3)  and  on  participants’  adoption  of  CALL  competencies  into CALL 
integration (research question 4) were presented in detail and discussed.  
The next chapter concludes this dissertation. Based on the findings, the impact of the 
TPACK-in-Action CALL workshops are summarized and discussed. Limitations of the study are 
addressed, theoretical and pedagogical implications are discussed, and direction for future 
research is suggested.   
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&+$37(5,03/,&$7,21$1'&21&/86,21
The aim of this study was to investigate the impact of the TPACK-in-Action CALL 
workshops on inservice teachers. The impact was examined from four different perspectives: 
whether the CALL workshops  met  participants’  expectations  in helping them integrate CALL, 
contributed  to  participant’s  perception  change  toward  CALL  and  CALL  integration, advocated 
participants’  development of CALL Competency, and helped teachers adopt CALL 
competencies they learned into CALL integration in their classrooms. Answers to these 
questions were sought through quantitative and qualitative data collection and analysis as 
explained in chapter 3. In what follows, I present a summary of the findings and the limitations 
of the study. I also discuss the implications of the study for CALL teacher education research 
and practice. Finally, I suggest directions for future research. 
6XPPDU\RI5HVHDUFK)LQGLQJV
This section summarizes the findings of each research question. In general, the 
participants agreed that the TPACK-in-Action CALL workshops helped them learn about and 
integrate CALL. The findings show that the workshop helped the teachers change their 
perception about CALL and CALL integration and successfully integrate what they learned from 
the workshop in their teachings.  In sum, the findings are organized under the following four 
headings: 
73$&.LQ$FWLRQ&$//ZRUNVKRSVPHWSDUWLFLSDQWV¶H[SHFWDWLRQV
To a great extent, the participants indicated that the TPACK-in-Action CALL workshop 
met their expectations. Even though they did not express a full agreement in relation to whether 
the CALL workshops prepared them to use course management tools and incorporate technology 
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to teach content in their survey responses, it was identified during observations, interviews, and 
their reflections that the course management tools and content were taken into consideration 
when they integrated CALL. It was also observed that the types of technology incorporated in 
participants’  CALL  integration were  selected  based  on  participants’  understanding  of  the  
particular affordances of the tools in helping them meet their goals in teaching English 
vocabulary, speaking, writing, and integrated skills. In addition, it was also observed that 
participants integrated Google Sites as a course management tool into their teaching, indicating 
their CALL competencies in using course management tools. The findings also show that the 
CALL workshops prepared participants to make effective decisions regarding the selection and 
use of technology for instruction and engaging students.Further, participants indicated that the 
five-step design of the TPACK-in-Action CALL workshops helped them learn to integrate 
CALL into their teaching.  
3RVLWLYHSHUFHSWLRQFKDQJHVWRZDUG&$//DQG&$//LQWHJUDWLRQ
The TPACK-in-Action CALL workshops were found to have a strong and positive 
impact  on  participants’  perception  changes  toward  CALL  and  CALL  integration.  After  the  
TPACK-in-Action CALL workshops participants showed close to favorable responses 
(Mean=3.89, SD=0.34) in the 21 item survey relating to their perceptions toward CALL and 
CALL integration. The t-test result (t=8.54, p<0.001, d=0.93) indicated that the TPACK-in-
Action Workshops  contributed  to  participants’  positive  changes  in  perceptions  toward  CALL  and  
CALL integration with high practical significance, meaning the TPACK-in-Action Workshops 
had a strong and positive effect. Examining the impact of the CALL workshop on participants’  
perceptions from various aspects, the results showed that participants showed favorable 
perceptions toward the use of technology for class preparation and the use of technology with 
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pedagogy. In addition, participants also indicated close to favorable perceptions toward their 
confidence and enjoyment of using technology and  students’  use  of  technology. 
3DUWLFLSDQWVGHYHORSHG&$//FRPSHWHQFLHV
The TPACK-in-Action CALL workshops were also found to have a strong and positive 
impact  on  participants’  development of CALL competency, especially in the use of technology 
tools and the Internet for teaching and of using cloud computing for interactions and discussions. 
Participants’  top  five  highest  self-perceived  TPACK  competencies  (mean  score≥4.50) were from 
the dimension of using technology tools and the Internet, in particular relation to integrating 
online materials and video clips as well as selection of appropriate technology for teaching 
content. In other words, participants perceived themselves to be able to look beyond the teacher-
centered context and to match the affordance of appropriate technology to their instructional 
goals and pedagogy for their specific target audience in English teaching. 
&$//FRPSHWHQFLHVZHUHDGRSWHGLQWR&$//LQWHJUDWLRQ
The findings indicate that participants adopted what they learned in the CALL workshops 
to their teaching and that CALL competencies were successfully demonstrated in their 
classrooms. Among the 18 technologies introduced in and incorporated to the TPACK-in-Action 
CALL  workshops,  12  were  observed  in  participants’  CALL  integration as a course management 
tool (Google Sites), for vocabulary (Spelling City), speaking (e.g., iPads, QuickVoice), writing 
(Google Docs, including documents and forms) and integrated skills (Text to Speech). In 
addition, one was reported by being used for class preparation (Google Voice Search). 
Examining  the  role  these  technologies  played  in  participants’  CALL  integration, it was also 
found  that  these  technologies  were  integrated  not  only  to  facilitate  teachers’  preparation  and  
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productivity  but  also  to  promote  students’  productivity  and  create  a  student-centered learning 
environment. Participants stated that those technologies were selected based on their affordances 
to match content teaching and pedagogical decisions. Moreover, it was observed that participants 
demonstrated their CALL competencies and adopted them into CALL integration. Based on the 
analyses of the observations, TPACK codes were observed to occur most frequently in all but 
one participants’  teaching  (ranging  from  32  to  54  percent)  indicating  that  participants  
demonstrated the TPACK competencies and adopted them into CALL integration.  
/LPLWDWLRQV
Even though the present study shed some light on what effective teacher education 
courses entail in relation to their design and implementation and their impact  on  teachers’  CALL  
integration, the following limitations should be taken into consideration when interpreting 
findings.  
First,  I  did  not  observe  participants’  teaching  and  CALL  integration prior to the CALL 
workshops. Pre-workshop surveys  were  administered  to  establish  participant’s  baseline  
information on their expectations of CALL teacher education interventions, their perceptions of 
CALL and CALL integration, their technology knowledge and self-perceived TPACK 
competencies, and their experience in CALL integration. In other words, the baseline 
information collected was based on self-report data not observation. However, it would have 
been beneficial if interviews or observations were conducted before the CALL workshops. This 
could have  helped  identify  participants’ needs and knowledge in CALL integration, which would 
contribute to more effective decisions on what to include in the CALL workshops regarding the 
selection of content, technology, and pedagogy. The pre-workshop observations would have also 
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helped  identify  baseline  information  on  participants’  teaching  styles and CALL integration, 
which would have contributed  to  capturing  teachers’  CALL  integration  before  the  workshop  and  
how that changed afterwards.  
Second, the majority of participants came from the same school. As noted in the sampling 
process, nine teachers were recruited from the same school. This contributed to the homogeneous 
nature of the data  collected  in  relation  to  participants’  curriculum  requirements, facility, 
resources, available support, and other contextual factors. Observing participants’  CALL  
integration in a variety of different settings and schools would have contributed to a more 
general understanding of the current state of CALL teacher education in the Taiwanese context.  
Third, the multiple roles I played in the study as the instructor of the CALL workshops, 
the observer, and the interviewer could have influenced the data collected. Even though playing 
these multiple roles ensured my closer involvement in the entire research process and helped me 
to record detailed information, it also made some participants feel that they were being assessed 
during the observations. My dual role as the instructor and interviewer could have influenced 
what participants shared during the interviews. This might have also caused some pressure on 
them and influenced their CALL integration. In order to mitigate such limitations, I consistently 
assured participants that the observation was not meant to assess their teaching but to help me 
learn more about their ways of integrating CALL. I also consistently informed them that their 
true and honest answers during the interviews and reflections would be highly appreciated and 
most beneficial for the research. In addition, I triangulated data by collecting both qualitative and 
quantitative data from multiple sources and ensured that data were accurately interpreted through 
member checking. Despite these limitations, my research has important implications for teacher 
education in CALL research and practice.  
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,PSOLFDWLRQVIRU&$//7HDFKHU(GXFDWLRQ5HVHDUFKDQG3UDFWLFH
Findings of the study corroborate results of previous studies in relation to the impact of 
CALL  training  courses  on  teachers’  perception  changes about CALL and their report of using 
what they learned in the CALL training courses for teaching. What is more important is that the 
findings in my research contribute further to a more in-depth understanding of the impact of the 
TPACK-in-Action workshops as an effective intervention specifically in helping teachers 
develop CALL competencies, adopt such competencies in their teaching, and be aware of what 
effective CALL integration entails. In what follows, I discuss the implications of my findings for 
CALL teacher education research and practice. 
7KHQHHGWRDGGREVHUYDWLRQVDVDGDWDVRXUFH
Previous research on CALL teacher education has called for observation to be added as a 
data source in investigating how teachers actually integrate CALL in their classrooms (Egbert et 
al., 2002; Kessler, 2007; Kilickaya, 2009). My research responds to that call and makes an 
important contribution to CALL teacher education methodology by providing empirical evidence 
on the effect of using observations as a measure to understand how teachers integrate CALL in 
their classrooms. To the best of my knowledge, only one other study (Wong & Benson, 2006) 
explored the use of observation as a tool for understanding how teachers integrate CALL. In my 
study, I included observation as one of the data sources in investigating how the English 
language  teachers’  developed  their  CALL  competencies  and  adopted  such  competencies  in  
actual integration of CALL in classrooms.  
In this study, observation data were not only triangulated with the self-report data to 
prevent potential discrepancies that could occur, as noted in Wong and Benson (2006), they also 
provided a more in-depth understanding of how the teachers integrated CALL. As noted in 
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chapter 4, observation data helped interpret the discrepancy that was identified between 
Jasmine’s  self-perceived TPACK competencies and her actual CALL integration. Moreover, 
observations  helped  identify  teachers’  CALL  competencies  and  visualize  effective  CALL  
integration.  Darcy’s  effective  incorporation  of  PowerPoint  as a change in his pedagogical 
approach  and  Stella’s  integration  of  multiple  tools  to  extend  her  students’  learning  beyond  the  
classroom walls are two of the examples identified through observation. Without observations, 
researchers have only part of the story of how teachers integrate CALL integration. Evidence 
from this study, therefore, suggests that the impact of the TPACK-in-Action workshops for 
promoting CALL integration cannot be based only on surveys, reflections, and interviews. There 
is, thus, the need to add observation as one of the data source when investigating the impact of 
CALL teacher education courses.  
&RQFHSWXDOL]DWLRQRI&$//&RPSHWHQF\
Besides the need to add observation as a data source, findings of this study also suggest 
the need for research in CALL teacher education to address the question: What is CALL 
Competency? The review of the literature on CALL teacher education indicates that even though 
much research exists focused on  teachers’  attitudes,  beliefs,  and  confidence  regarding  CALL  
integration (Kamhi-Stein, 2000; Kassen & Higgins, 1997; Lam, 2000; Peters, 2006; Redmond et 
al., 2005; van Olphen, 2007; Yildirim, 2000), there is no clear definition of what constitutes 
successful CALL integration or the competencies that one needs to demonstrate in order to claim 
successful CALL integration.  
CALL integration has been investigated from the perspective of what one might call 
“demarcated  competencies”  rather  than  an  “integration  of  competencies”  that  a  teacher  needs  in  
order to integrate CALL successfully in the classroom. For instance, some studies have 
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addressed computer competence or computer self-efficacy as a predictor of technology 
integration into teaching (Bordbar, 2010; Buabeng-Andoh, 2012; Christen & Knezek, 2006; 
Peralta & Costa, 2007; Yuan & Ma, 2008). In such studies, the focus is placed on teachers’ 
technology knowledge, but content and pedagogy knowledge seem to be less emphasized. 
Angeli’s (2005) study of restructuring a teacher education course with technology employment 
goes beyond technology knowledge and is intended to assess “technology  competency”  based on 
the following four dimensions that actually included pedagogy and content knowledge:  
(a) selection of appropriate science topics to be taught with technology; (b) use of 
appropriate technology-supported representations and transformations for science 
content; (c) use of technology to support teaching strategies; and (d) integration of 
computer activities with appropriate inquiry-based pedagogy in the science classroom. (p. 
391) 
However, Angeli (2005) focused on science teacher preparation but not CALL teacher education. 
Thus, there is a need for CALL teacher education research to document what constitutes the 
development of successful CALL competency. As Chapelle and Hegelheimer (2004) argue, there 
is a need to clarify the key competences that language teachers need in the 21st century to 
“effectively  and  critically  engage  in  technology-related teaching issues . . . within a world that is 
decisively  supported  and  interconnected  by  technology”  (p.  300). Other researchers have also 
pointed out the need for CALL teacher education research to go beyond investigating how 
teachers  develop  technology  knowledge  and  include  a  focus  on  “development  of  expertise  in  the  
integration of technology, multiple intelligences,  and  TESOL  standards”  (Chisholm  &  Beckett,  
2003, p. 266). In other words, rather than simply expanding technology knowledge, CALL 
teacher education courses should help teachers develop enough competencies to familiarize 
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themselves with language teaching and technology solutions (Kessler & Plakans, 2008). The 
January 2013 issue of the Language Learning and Technology Journal identifies  teachers’  
“CALL competencies and  knowledge  base”  (p.  145)  as  factors  that  affect  implementation  of  
CALL and calls for papers on what constitute CALL competency.  
My research contributes to defining CALL competency by providing evidence on how 
CALL teacher education might benefit from the TPACK framework in conceptualizing CALL 
competency. By using TPACK as a framework (Mishra & Koehler, 2006; Koehler et al., 2007) 
for conceptualizing CALL competency, I suggest that effective CALL integration rests on the 
interaction among the three fundamental types of knowledge: content (language), pedagogy, and 
technology. CALL competency, situated within the TPACK framework in this study, is defined 
as  “the ability of a teacher to select technology based on its affordance with sound pedagogical 
strategies to achieve the language teaching objectives.”  Conceptualizing  CALL  competency 
within the TPACK framework helps teachers look beyond technology for its own sake and 
examine the relations between a technology, what has to be taught (content), and how it ought to 
be taught (pedagogy).  
As Mishra and Koehler (2006) noted,  “merely  knowing  how  to use technology is not the 
same as knowing how to teach with it” (p. 1033). A teacher may understand how to use an iPad, 
but this does not ensure competency in using it with sound pedagogical decisions to teach 
specific subject content within the context of a classroom. When teachers are attuned to the 
interplay of content, pedagogy, and technology and adopt their CALL competency into their 
teaching,  CALL  integration  becomes  a  force  that  facilitates  teachers’  teaching  and  enhances  
students’  learning. 
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73$&.LQ$FWLRQPRGHO,QIRUPLQJGHVLJQRI&$//WHDFKHUHGXFDWLRQFRXUVHV
In addition to providing a framework for defining CALL competency, the study proposes 
that the TPACK-in-Action model be used to guide the design for CALL teacher education 
courses. The literature on CALL teacher education indicates that there is a need for training 
models that facilitate more successful integration of CALL in the classroom (Healey et al., 2011; 
Hubbard, 2008; Kessler, 2006; Kilickaya, 2009), and my research contributes to filling that gap 
by providing evidence on how the TPACK-in-Action CALL workshops helped teachers in 
Taiwan successfully integrate CALL. Findings from my study suggest that CALL workshops 
based on the TPACK-in-Action model have a strong and positive impact  on  teachers’  perception  
changes toward CALL and CALL integration, their development of their CALL competencies, 
and their actions of CALL integration into teaching.  
Furthermore, the findings corroborate results of previous studies, indicating that 
consistent modeling of effective use and practice of technology helps teachers develop a deeper 
understanding of different forms of technology and their affordances (Bird & Rosaen, 2005; 
Brook & Oliver, 2005; Hoven, 2006, 2007; Hughes, 2005) and that helping future language 
teachers experience online teaching first hand might enhance effective integration of CALL 
(Hampel & Stickler, 2005). As Slaouti  and  Motteram  (2006)  put  it:  “teachers need to learn about 
online learning through online learning” (p. 89). The TPACK-in-Action CALL workshops in my 
study therefore provide a useful model for planning and designing CALL teacher education 
intervention. What is more important is that, in adopting the TPACK-in-Action Model for 
teacher training, one has to pay particular attention to some important elements in order to 
maximize the effect of the CALL workshops. Six elements are addressed below. 
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Needs analysis 
Findings from my research show that in adopting the TPACK-in-Action Model, it is 
critical for teacher educators to understand the needs of the teachers in a specific context before 
making decisions on what content, technology, and pedagogy to include in the workshops.  As 
one of my participants, Gina, commented in the focus group interview:  
In order to maximize the effect of your CALL workshops in helping us integrate CALL, 
you need to know three things: the context-what we have available for teachers to use, the 
teachers-what they do and what they need, and the students-what the curriculum is like 
and student proficiency levels. (Focus Group Interview I, January 2013) 
This comment affirms what previous researchers have noted about the importance of doing needs 
analysis before designing CALL training for any particular context (Egbert et al., 2002; Hong, 
2010; Kessler, 2007). As Gina observed, conducting a needs analysis among teachers to learn 
what is available in their teaching context will maximize the effect of CALL teacher education 
courses. 
Modeling and Demonstrating 
Participants found the intended steps of the workshops, especially modeling and 
demonstrating, very beneficial in helping them develop CALL competency and integrate CALL 
into their teaching. The teachers also identified that learning by doing and the step-by-step 
instructions were the two most helpful approaches in the CALL workshops.  
Teachers expressed that the step-by-step instructions helped them stay on track. These 
instructions were created on PowerPoint slides to guide teachers through the modeled lesson and 
the demonstration of technologies. They were uploaded to the website for the TPACK-in-Action 
CALL workshops before each workshop so that teachers would still have access after the 
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workshop. Florence stated that the step-by-step instructions were very helpful because “the  ppt 
highlights key points and offer links, which makes me easily to get involved in main content 
anytime  I  want”  (Darcy,  Workshop  2  Reflection).  In  addition, the screenshots included in the 
instruction helped the teachers. Florence stated that the visual instructions allowed her to learn to 
navigate through all technologies in her own time and pace. Moreover, she could retrieve the 
information any time she needed since there were uploaded to the CALL workshop website.  
As previous studies suggested, teachers should learn to integrate CALL through doing 
CALL (Chapelle, 2003; Kereluik et al., 2012; and Slaouti & Motteram, 2006). The learning-by-
doing approach helped the teachers to see and believe that successful integration is possible, 
which led to  teachers’  action  of  CALL  integration.  For  example,  Darcy  decided  to  put  the  
interactive whiteboard and student computer desktops in his classroom to use and started 
integrating CALL into his teaching after the first TPACK-in-Action CALL workshop. After 
completing the CALL workshops, Stella decided to take on the challenge by testing a customized 
course management system for her school and training her colleagues to use the course 
management system. 
Evidence shows that modeling and demonstrating helped teachers develop confidence 
and lead to actions to CALL integration and thus should be included in CALL teacher education 
interventions. As Zelda put  it,  “To  do  is  to  believe!”   
Focus on the affordance of the technology 
In my study, 12 technologies (out of 18 that were introduced in the CALL workshops) 
were incorporated into  participants’  CALL  lessons in their classrooms. These include software-
based tools (e.g., PowerPoint), Interactive Whiteboard, web-based tools (e.g., Google Sites, 
Google Docs, Spelling City, YouTube video, Text to Speech), iPads and iPad apps (e.g., ABC 
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Alphabet Phonics, ABC Pocket Phonic, Dragon Dictation, QuickVoice). The analysis of the 
interviews and reflections showed that participants chose to incorporate these technologies 
because of their specific affordances. The affordances include helping the participants prepare 
for classes, facilitating their teaching process in their classrooms, enhancing content teaching and 
promoting students’  productivity  in  specific  language  skills,  as well as promoting different 
learning styles among students. As Florence, Jasmine, and Shelley explicitly stated, the use of 
technologies saved them from repetitive preparation for classroom activities. The finding above 
aligns well with what Koehler et al. (2007) noted that effective and quality teaching lies in 
teachers’  implementing  technology  with  intelligent  pedagogical  decisions.  It  is  important  that  in  
selecting technology for TPACK-in-Action workshops, attention is paid to how they help 
teachers meet their teaching objectives.  
Time, collaboration, and patience matter! 
In this study, one of the concerns teachers had was related to the use of time (teaching in 
class and preparation for class) and this affirms what has been noted in previous research 
regarding the role of time in determining the impact of CALL training (Lam, 2000; Meskill et 
al., 2006a). In Taiwan, a typical class period is 40 minutes. Based on the observation, the actual 
time for content teaching is around 25-30 minutes excluding the time spent for housekeeping. In 
addition, teachers usually teach more than one class in the same grade. It is normal and fair that 
teachers expected CALL integration to save them time and facilitate the teaching process so that 
they would have more time to cover more in class, as Jasmine and Stella noted.  
Despite  teachers’  desire  to  save time, the findings from observations show that initial 
CALL integration in the classroom usually takes time and that teachers needs practice before 
they master the implementation. Lessons from my research show that the initial few tries might 
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be challenging and the situations might vary for different teachers. As Julie noted, her first try of 
Spelling City was not a great success. She did not finish teaching the intended number of words 
in one class, which she would have finished teaching if done with her original non-technology 
approach. One thing that made the difference is that Julia worked with Florence while planning 
for this CALL integration. After their first trials, they got together, reflected on their integration, 
and exchanged their experience before they tried it again in a second class. Julia indicated that 
the CALL activity went a lot more smoothly after a few tries in class; in other words, time 
management was under control. Gina agreed with Julia and further elaborated that “Practice  
made  perfect!”  and it was worth the time and effort.  
With regards to time spent preparing for class, teachers also expected technology to play 
a critical role in facilitating the preparation process and saving them time. The finding of the 
present study showed that participants agreed that they benefited from integrating technology in 
preparing for their classes. As Darcy, Jasmine, and Shelly all indicated, technology made it 
possible for them to effectively prepare for their classes because one prepared CALL activity 
could be used multiple times in different classes. As Jasmine noted, it might take her longer time 
to prepare for the CALL activity, but it was worth the effort and saved her time in the end. Shelly 
agreed: “I  taught  five  classes  in  the  same  grade.  I  only  have  to  prepare  one  activity  and  I  can  use  
it  for  all  five  classes.  It  saves  me  time”  (Workshop  2  Reflection). The finding of the present 
study shows that teachers might encounter challenges at the early stage of integrating CALL but 
CALL activities would work better after a few practices. Moreover, in organizing TPACK-in-
Action workshops, it is important to address issues related to time, collaboration, and patience.  
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Assessing the success of TPACK-in-Action workshops 
 It is also important to note that the success of TPACK-in-Action workshops cannot be 
measured only by what teachers were able to do after the workshop. In the study, half of the 
teachers stated that the TPACK-in-Action CALL workshops helped them develop confidence in 
CALL integration and that they also developed CALL competencies that enabled them to 
integrate CALL into their teaching. Observation data confirmed that teachers developed CALL 
competencies and adopted them into their teaching.  
However, survey data showed that a few teachers did not perceive themselves as having 
developed a higher level of CALL competencies after the CALL workshops. Findings from the 
interviews further showed that those teachers felt they had learned a lot about technology and 
CALL integration but that they did not always succeed in blending technology knowledge 
together with their content knowledge and pedagogy. In other words, the workshop helped them 
develop the awareness that they had technology knowledge but lacked CALL competency. As 
Zelda  illustrated,  “I  didn’t  know  what  I  did  not  know  until  now.  As  you said, it takes more things 
[content, pedagogy, and technology] to use technology effectively in teaching. I learned and I 
knew  that  now!”  (Focus  Group Interview I, January 2013) 
The findings indicate that, on the one hand, the CALL workshops helped teachers gain 
knowledge and competencies to integrate CALL but , on the other, the CALL workshops helped 
them see what they did not have in order to integrate CALL effectively. This finding suggests 
that the success of CALL teacher education interventions, such as the TPACK-in-Action 
workshop, cannot be measured only by what teachers are able to do after the workshop. The 
success of such interventions should be at two levels: One, the extent to which the workshop 
helps teachers develop self-awareness with regards to their CALL competency, and the other, 
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observing teachers’  adoption  of  their  CALL  competency into CALL integration and helping 
them reflect on their actions.  
Challenges of scheduling observations 
One thing worth noting is the challenge that a teacher educator might encounter while 
trying to schedule observations. As noted under methodology, I played a triple role in this study 
as the instructor, the observer, and the interviewer. One of the challenges associated with playing 
these multiple roles is the difficulty in obtaining consent from participants for classroom 
observations. Some participants in my study perceived the observation as an assessment and 
initially resisted being observed. In such cases, lessons from this study show that it is important 
to  clarify  and  reinforce  that  the  purpose  of  the  observations  is  not  to  assess  teachers’  
performance in order to ease the concern and pressure among participants and facilitate the 
success of the workshop. 
'LUHFWLRQVIRU)XWXUH6WXGLHV
Even though my research has documented valuable evidence on the importance of 
observation  in  investigating  the  impact  of  CALL  interventions  on  teachers’  classroom  CALL  
integration, my study focused on the educational context of Taiwan. Future research that 
observes CALL teacher education in other contexts other than Taiwan will enrich our 
understanding  of  teachers’  CALL  competencies and CALL integration. In addition, this study 
has  identified  elementary  English  teachers’  CALL  competencies  and  what  effective CALL 
integration might entail at that level. Further research that focuses on the integration of CALL at 
other levels of education should extend the list of what constitutes CALL competencies. 
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While the TPACK-in-Action CALL workshops were designed to last for five weeks (15 
hours in total) in helping elementary English teachers integrate CALL into their teaching, a 
longitudinal study of the impact of the TPACK-in-Action workshops might document some 
findings that will complement what I have reported in this study. Participants in the present study 
expressed that five weeks was not enough time for them to process all they learned and put the 
ideas into practice in their teaching. 
Furthermore, since inservice and preservice teachers are equipped with different 
competencies, inservice professional development and preservice teacher preparation courses 
and training programs should be designed differently with distinct foci. In other words, a future 
study could investigate whether the TPACK-in-Action CALL workshops would have the same 
impact on preservice teachers in preparing them to integrate CALL into their teaching.  
Last  but  not  least,  the  impact  of  the  CALL  teacher  education  courses  on  teacher’s  CALL  
integration could be analyzed  from  students’  perspectives.  In  other  words,  a  study  could  focus  on  
thoughts  and  opinions  toward  teachers’  CALL  integration in relation to enhancing their content 
learning. Such a study might yield important insight into  the  impact  of  teachers’  CALL  
integration  on  their  students’  language  learning  and enrich our understanding on the impact of 
the TPACK-in Action workshop on second language acquisition.  
&RQFOXVLRQ
The study was designed to investigate the impact the TPACK-in-Action CALL 
workshops  had  on  English  teachers  from  four  different  perspectives,  participants’  expectation  
and satisfaction of the CALL workshops, perception change toward CALL and CALL 
integration, development of CALL competency, and adoption of CALL competency with 
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relation to CALL integration. Through multiple data sources, including self-report and direct 
observations, the findings of this study indicated that the TPACK-in-Action CALL workshop 
met the expectations of elementary English teachers in Taiwan by helping them learn to integrate 
CALL, and had a strong and positive impact on their perception changes toward CALL and 
CALL integration, their development of CALL competency, and their adoption of CALL 
competency into CALL integration into their classrooms. With a focus on incorporating specific 
technologies such as software-based and web-based tools and iPad apps with content and 
pedagogy taken into consideration, teachers were found to identify with the impact of the 
TPACK-in-Action CALL workshops in helping them learn to integrate CALL into their 
teaching. It was also found that the TPACK-in-Action  CALL  workshops  contributed  to  teachers’  
perception change toward CALL and CALL integration and their development of CALL 
competencies. Furthermore, through classroom observations, these changes and development 
were clearly observed and identified  in  teachers’  CALL integration in their classrooms. In other 
words, the study yields evidence that this professional development model specifically designed 
to help teachers integrate CALL into teaching through doing CALL within the TPACK 
framework holds great promise for teachers’  development  of  CALL  competency and adoption of 
these competencies into teaching actions. 
It is important to note that the study was designed to contribute to bridging the gap 
between theory and practice, or in other words, informing both research and practice of CALL 
teacher educational. Despite the few limitations, the findings of the study provide a new 
perspective on investigating the impact of CALL teacher education courses, including 
conceptualization of CALL competency and CALL integration within the TPACK framework as 
well as the design and plan for effective CALL teacher education intervention. Moreover, the 
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implementation of the TPACK-in-Action five-step model informed the design and planning of 
CALL teacher education intervention. In other words, the findings of the present study have 
theoretical and pedagogical implications for future research. As noted in chapter 1, the 
significance of the study is threefold. First, the addition of observation as one of the data 
collection sources added depth and clarity to the investigation of CALL teacher education 
courses. Observations helped visualize CALL competency and CALL integration, which 
contributed to a distinct understanding of what types of CALL competency teachers developed 
and adopted to CALL integration and what an effective CALL integration encompasses. Second, 
adopting the TPACK-in-Action model to guide the design and plan of the CALL workshops shed 
important light on what effective CALL teacher education courses entail. In addition, the five-
step design of the TPACK-in-Action CALL workshops helped identify six elements that could 
contribute to a more effective way to implement CALL teacher education workshops in helping 
teachers develop a variety of CALL competencies and adopt them into CALL integration, which 
inform teacher educators and the entire CALL teacher education practice. Most of all, findings 
contributed to painting a clearer picture of what elementary English classes look like, what 
elementary English teachers are doing in shaping up English education in Taiwan, and informing 
the Ministry of Education, school administrators, and teacher educators regarding the design and 
plan of professional development for English teachers to effectively prepare them to integrate 
CALL into their teaching. 
As the literature indicates, teachers play a pivotal role in the language learning classroom 
because they are the gate keepers deciding whether technology or CALL has a place in their 
teaching and selecting technology to support their teaching, which determines what CALL 
activities language learners are exposed to and how learners use them (Hubbard 2008). 
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Moreover, it was suggested that CALL components be included in all teacher education 
programs and courses (Kessler, 2007) since research has shown that integrating CALL into 
English teaching is beneficial for language learning. In sum, the findings of the present study add 
to the limited body of research regarding the impact of CALL teacher education intervention and 
contribute to informing both researchers and practitioners from the CALL teacher education field 
in Taiwan and around the world.  
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Date: __________________ 
Start-End Time: __________________ 
Observer(s): ___________________________________________ 
%DFNJURXQG,QIRUPDWLRQ
7HDFKHU1DPH 
&ODVV7RSLF


6WXGHQW/HYHO


1XPEHURI6WXGHQWV


%ULHI'HVFULSWLRQRI&ODVVURRP,QVWUXFWLRQDO&RQWH[WIs it a traditional classroom? Or a lab? 
Describe the settings of the classroom. Are there computers? Projector? Others? 











'HVFULSWLRQRI/HVVRQ3URFHGXUHStep by step): 

















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'XULQJ2EVHUYDWLRQ
Identify role of technology and TPACK codes 
 
5ROHRI7HFKQRORJLHV,QFRUSRUDWHG
Teacher 
Preparation 
 
 
Teachers use technology to prepare for 
teaching, e.g., produce, store, organize, and 
retrieve teaching and learning materials 
electronically, find instructional materials 
online.  



Teacher 
Productivity 
Teachers use technology to facilitate the 
instruction, e.g., deliver presentations with 
graphics, visuals, and sounds. 
 
 
 

Student 
Productivity  
 
Teachers  use  technology  to  facilitate  students’  
production in learning activities, e.g., facilitate 
group discussion and lesion, lead students in 
brainstorming and sharing ideas. 
 


Student-Centered 
Learning 
Environment  
Teachers use technology to actively engage 
students in individual & collaborative learning 
activities, e.g., engage students in collaborative 
project-based learning,  
 

 
 

73$&.&RGHV
2EVHUYHWHDFKHU¶VDFWLRQVDQGFDWHJRUL]HWKHPEDVHGRQWKH73$&.FRGHV
 
73$&.
700. TPACK_ 
Scaffolding-Content 
 

701. TPACK_ 
Learning_ needs 
 

702. TPACK_Assess 
 
 

705. TPACK_ 
Resources_ content 
 

706.TPACK_ 
Connect_ others_ 
learn_ content 

707. TPACK_ 
Engagement 
 

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708. TPACK_Teacher-
Needs 
 

709. 
TPACK_Affordance-
Teaching 
 

710. TPACK_Reflect 
 
 

 
 
 

 
73.
600. TPK_Prepare_ 
Materials 
 

601. TPK_Selection_ 
Pedagogy 
 

602.TPK_ 
Coordinating_ Tech 
 

603. TPK_Share_ 
Pedagogy_ Role 
 

604. TPK_ 
Troubleshooting_ 
Managing 

606. TPK_Extend_CR 
 
 

607. TPK_ 
Engagement 
 

608. TPK_Demo_Tech 
  

 
 
 

 
7&.
400. TCK_Create_ 
Alternative  
 

401. TCK_Match_ 
Affordance 

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
 
3&.
500. PCK_Teaching_ 
Strategy 
 

501. PCK_Assess_ 
Learning 
 

502. PCK_Elicit_ 
Knowledge 
 

504. PCK_Provide_ 
Examples 
 

 
 
 

 
7.
101. TK_Use 
104. TK_Affordance 
 
 

105. TK_Setup 
 

106. TK_Troubleshoot 
 

110. TK_Location 
 
 

115. TK_Support 
 
 

117. TK_Transfer 
 

 
 
 

 
&.
300. CK_Demo-
Content 
Within Content 

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303.CK_ 
Interdisciplinary-
Connections 

304. CK_Accurate-
Response 
 

 
 
 

 
3.
200. PK_Manage 
 
 

201. PK_Strategies  
 
 

202. PK_Facilitate_ 
Student-Centered 
 

 
 
 

 
3RVW2EVHUYDWLRQ
Questions to be addressed for clarification and further elaboration during interviews
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

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$33(1',;),17(59,(:*8,'(
Date: __________________ 
Participant: _______________ 
,QLWLDO%DFNJURXQG4XHVWLRQV
 What’s  your  highest  degree?    What  is  your  major? 
 
 How many years of English have you taught? What levels? 
 
$ERXW&$//ZRUNVKRSV 
 How do you find the CALL workshops in helping you integrate technology in 
your teaching? What are the impact of the CALL workshops on you as a 
teacher and your perception/attitudes toward technology integration? 
 
 Which activity/ies did you enjoy the most in all CALL workshops? Which 
one(s) did you find most helpful to your teaching? Which activity/ies did you 
enjoy the least? Which ones did you find the least helpful to your teaching? 
 
 What can be added to workshops like we have just completed to help you 
integrate technology in your teaching? 
 
 What types of support should be provided to help you integrate technology? 
 
 What are some of the challenges that prevent you from integrating 
technology? 
 
 After we finished the workshops, what have you used in your teaching? What 
will you use in your teaching? If you have not integrated any of them, can you 
please share with us why? 
 
 Which tools do you find most helpful?  For different grades? Tools used: 
Spelling City, Bubbl.us, Google Sites, Google Docs, ABC Pocket Phonics, 
ABC Alphabet Phonics, Dragon Dictation, Text to Speech, QuickVoice, iPad 
recording feature, YouTube video, PowerPoint, eBook, interactive white 
board. 
 
 What type of support has the school provided to help you integrate 
technology? What support should your school provide? 
 
 What else do I need to know to understand what you feel is important to help 
you integrate technology into teaching English more efficiently? 
 
  
$33(1',;*73$&.&2'(62%6(59('
 
&RGH )XOO&RGH 'HILQLWLRQ ([DPSOHV 
700. TPACK_ 
Scaffolding-
content 
Using scaffolding techniques to 
facilitate and promote student 
learning in a content area(s) with 
technology. 
Using and modeling different scaffolding techniques, i.e., 
providing support to promote learning, in a class or across 
over classes to facilitate student learning in a content 
area(s) with technology. 
Some student lost track of the numbers of the questions, teacher told students 
told point at the cards as well. But then, she decided to take the whole class 
through numbering the cards again to facilitate the learning process (good 
adjustment). (Heather, Observation 1) 
702. TPACK_ 
Assess 
702.1 TPACK_ 
Assess_formative 
702.2. TPACK_ 
Assess_summative 
702. Assessing student learning. 
702.1. Conducting formative 
assessment 
702.2. Conducting summative 
assessment 
702.  Assessing  students’  learning  in  classroom. 
702.1  Using  formative  assessment(s)  to  monitor  students’  
learning. (e.g.,Pre-test or observation can be formative 
assessments) 
702.2  Using  summative  assessment(s)  to  monitor  students’  
learning. (e.g. ITBS is a summative assessment.) 
Teacher brought up one QR code. Students received the questions after 
scanning the code. Then, they answer the question and submit right away. 
Teacher collected all questions and showed a summary report of all questions 
on the screen. (Stella, Observation 2) 
705. TPACK_ 
Resources-content 
Using resources (e.g., content & 
technology) that are collected over 
time to teach. 
Using resources (e.g., content & technology) that are 
collected over time, including  professional development, 
workshops, conference, self-learning, etc. to teach the 
planned lesson in classroom.  
The CALL workshop was conducted in a computer lab where each of us had 
access to a computer. I adapted the use of Spelling City to suit the context of 
my classroom where there is only one teacher computer station. (Flora, After-
Class Interview 1) 
706. TPACK_ 
Connect-others-
learn-content 
Using technology to connect to 
others beyond the classroom for 
purpose of learning content. 
Using technology to connect students to others outside the 
classroom, e.g. students in different classes, schools, 
districts, states or countries or content experts in different 
locations, for purpose of learning content.  
Teacher created the Jeopardy activity for reviewing grammar, vocabulary, and 
sentence patterns and implemented it from the approach of competition. The 
competitions were among groups within one class and among all 6 classes she 
taught.  (Jasmine, Observation 2) 
707. TPACK_ 
Engagement 
Using technology to engage students 
in learning. 
Using technology to engage (e.g. students show motivation 
or strong focus for the activity) students in learning about a 
specific content area. 
In addition, students were all very engaged and motivated to participate in the 
activities, using iPad apps to practice target letters. I hear cheering from 
everywhere when a task was completed. (Shelly, Observation 1) 
709. TPACK_ 
Affordance-
Teaching 
Matching the technology with the 
content/specific topics being taught. 
Having the overall knowledge of what the technology being 
used can do (affordance) to teach content or a specific 
topic. (We will place this code when teacher comments on 
what technology can do and how it works in relation to 
content being taught.) 
Then, she linked to an online website containing the vocabulary and picture 
identifying pains and aches on human body (to provide further and more 
detailed information). (Alice, Observation 1) 
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710. TPACK_ 
Reflect 
Reflecting on teaching episode 
(evaluating what works and what is 
not working). 
Reflecting on teaching episode (rethinking the lesson plan 
and how technology is used) and making connections to 
previous teaching episodes. The interplay between 
technology, content and pedagogy are addressed. 
Teacher changed her lesson plan a bit. This is the second of 4th grade classes of 
the day and she decided to review the target words first before going into the 
sentence pattern, which is an adjustment made based on her teaching experience 
in the previous hour. It ran more smooth this way. (Stella, Observation 2) 
711. TPACK_ 
Teacher-
collaboration 
Collaborating to prepare a 
technology integrated lesson 
Teacher worked together with colleagues on planning the 
lesson. 
She worked the whole lesson plan out with her colleague-collaboration among 
colleagues so that they can both share the resource when teaching the lesson. 
(Florence, After-class interview) 
712. TPACK_ 
Learner-control-
content-learning 
Allowing learners to take control of 
their content learning 
Teacher allows students to take control on their learning in 
content. 
Teacher let students take control of their own learning- she allowed students to 
choose among the 5 apps provided to practice the target letters and phonics. 
(Shelly, Observation 1) 
713. TPACK_ 
Content- learning-
beyond-classroom 
Extending content learning to beyond 
classroom walls. 
Teacher uses technology to promote content learning 
outside the classroom. 
Before getting into the activities [created on Spelling City], teacher gave 
instructions on how to get to the Google Sites (a tool introduced in the CALL 
workshop) because the activity page has been embedded on the Google Site 
created as a course management page and advised students that they can 
practice anytime they want. (Stella, Observation 2) 
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